PURBANCHAL UNIVERSITY
2018

B.E. (Civil) /Fourth Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG265CI: Theory of Structure-I (New Course)

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

as practicable.

All questions carry equal marks. The marks allotted for each sub-question

is - specified along its side. Assume necessary data appropriately if
" required.

Answer FIVE questions.

1. Points A, B and D are pin jointed. AB is RCC beam of 200 mm
breadth and 400mm depth. BD is a steel wire of 10mm
diameter. Find the vertical deflection at C due to bending of
beam AB and axial tension of wire BD. Take E stee1 2¥106 kg/cm?

5x16 = 80

and E concrete = 1*105 kg/cm?2. 16
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2(a) A rectangular beam 20 cm x 40 Cm (bxd) is simply supported on
a span of 6m and carries a cntral load of 200 kg. Calculate the
strain energy due to shear and bending. Neglect self-weight of
the beam. Take E = 2*106 kg/cm? and G = 0.85*10% kg/cm?. 8

A beam AB of length 7m is loaded with a UDL as shown in fig.

Determine the central deflection of the beam by using moment
' 8

(b)

area method.

Contd. ...

Scanned with CamScanner



(2) Ma Aa

15KM/m 8

i VIR 2

im 3m | 3m Y

1 l '

A Parallel chord through type N- truss as shown in fig. Draw the
influence line diagram of member 1, 2, 4 and find the maximum
force in the member 3; (i) when a concentrated load of 100KN rolls
over the truss (i) when 40 KN/m udl of 3m long rolls aver the

muss. 2+2+2+5+5
v, Ly 1 U} Yy _ v
S5m 3 2
—X . 4. — =
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4(a) A system of 5 loads of 8OKN, 160KN, 160KN, 60KN and 40 KN

(b)

cross a beam of 15m span with the 40KN load leading. The
distance between the loads is 2.4m, 3.0m, 2.4m and 1.8m
respectively. Find the maximum bending moment at the centre of
the span. Also find the absolute maximum bending moment of the
beam. i 8
Using conjugate beam method; determine vertical deflection of free

end © for the given beam.
1SKN/m

e ey T 1 .
e
/i 4 am d [ — 2m KB
r— | : :
A three-hinged parabolic arch, ACB is hinged. The left support A
and right support B which is below the crown hinge C by 3m and
6m respectively. The span of the arch is 22m. The arch carries a
uniformly distributed load of 30KN/m from A to C. Find the
maximum positive and negative bending moment. Draw bending

moment diagram. 16

6(a)

()

(3) :
A cable is used to support six equal and equidistant loads over 4

span of 14 meters. The central dip of the cable is 1.6 meters ang
the loads are 20KN each. Find the length of the cable required ang
its sectional area, if the safe tensile stress is 15 * 10*KN/ma3. 10
Prove that strain energy due to shear for rectangular beam is equa -
to: €
: £ vidx
u=12|——
! 2GA /\
D
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Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question

is specified along its side. Assume necessary data appropriately if
required.- -

'Answer FIVE questions. 5x16 = 30

1(a) Define linear and non-linear systems. ' 4

(b) Determine the slope at A, deflection at C and mid span E in the

beam shovm in figure, using moment area method. 12
& \", umtl}trlh .
IQI\/\’ AN \/‘\/’Lf VAVAVAVAVAVAY,
r\/e'?é‘ o L.Ll_. % L‘ ‘E !{.) 2‘:1 /',/2,_7\5‘}
VE ! L/3 L £
28 Determme the vertical deflection of joint D in the truss shown in

' \/ fig. the cross sectional areas of Members AD and DE are 250¢ mm
while those of the other members are 1500mm?. Take =

200KN/mm?. If the temperature of bottom chord members goes
down by 20°C, What will be the additional deflection of joint D?=
Given . = 12x106/C. If the AD and DF members are 10mm oo
long before fabrication, what will be the deflection of joint due to

lack of fit alone? 16
| . 4CKN 30KN
A s }
,} — ‘ 5 ¥ e __: ;{
’-P Py T \J\.\\Q‘ - //
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3(a)

(b)

LA -9
2) fond

A simply supported beam of span 12m carries two point loads

and UDL as shown in fig. Calculate the deflection of the mid
span using moment area method. Take 1=16x103cm?* and
8

E= 2.1 KN/cm?2,
L~

30K 20KN 1\/3KN/m

: T 4B

: - )

am

35
P!

3m 5m

A round prismatic bar of length 2m and diameter 15mm hangs

vertically from a support at the upper end. A sliding collar of
mass 20 kg drops from a height of 50mm onto the flange at the

lower end of the bar. Determine the impact factor and the
maximum elongation, maximum tensile stres

strain energy stored due to the impact. Take E=200 GPa. PN/WB“

Draw the ILD for forces in members Uilz, UiUs, Lile and UL of

the frame shown in ﬁgure‘,- the load moves from left to right-on

bottom chord.
U,

U - U g

Bh AT

Ao

U Us .
3 | , \E// ! M,.. -
Nk L Lk

Tl=6x8m
Four point loads 8, 15, 15 and 10 KN have centre to centre
f 2m between consecutive loads and they traverse a
to right with 8KN load leading.

g moment and shear force at 8m

from the left support. 7 8
A three hinged parabolic arch hinged at the support and at the

crown has a span of 24m and a central rise of 4m. It carries a
concentrated load of S50KN at 18m from left support. Determine
thrust and radial shear at a section 6m from the

) 8

spacing 0
girder of 30m span from left
Calculate the maximum bendin

the moment,
rieht support.

o .
s and maximum ,

6(a)

&

(3)

Give reason why Arch is economical than beart. 4

A suspension bridge of 130m span has two three hinged stiffen;
girders supported by two cables having a central dip 10m. Tt.
roadway has a width of 7m. The dead load on the bridge is SKN/x.

which acts on the right half of t-

while the live load is 10KN/m?
span. Determine the shear force and bending moment in the gird-
at 25m from the right end. Find also the maximum tension i 1.

cable for position of live load.

Ann
ey
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BEG265CI: Theory of Structure-I (New Course) |

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

as practicable. ,

All questions carry equal marks. The marks allotted for each sub-question

is specified along its side. Assume necessary data appropriately if

required.

Answer FIVE questions.

1?, Determine vertical deflection of point C if truss is loaded as
shown in Fig. (1). If the member CD and DE are subjected tc a
temperature fall of 20°C than other members, find the total
deflection. The cross sectional area of the diagonal, horizontal
and vertical members are Scm?, 12cm?, and 16 cm? respectively.

Take E=20.7x103 kN/cm?, 0=12x10-6/°C. 16

5x16 = 20

>40 KN

OO

N
B
A J
60 KN
Fig. 1

2(a) Find the instantaneous maximum deflection and bending stress
/  for a 60mmx60mm steel beam simply supported a span of 2m.
The beam is struck at mid-span by a 200N weight falling from a
height of 120mm above the beam. Take E= 200GPa. Also find
the maximum deflection and bending stress when the load is

suddenly applied. 12
: Contd. ...
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(2)

(b} Whkat are the differences between statically determinate and

indeterminate structures with examples? q
3{a) Explain various types of arch with illustrative diagrams. 4
{(5i [b) Determine the rotation and deflection at the free end in the
overhanging beam shown using conjugate beam method. 12

30KN

Aﬂ\wvvsimvwwywysﬁ lC

Fig. 3(b)

4. Draw the ILD for forces in members UsLy, U3Us, UsLs of the
truss shown in figure below. Hence, determine the maximum
forces developed in the members when a UDL of SOKN/m,
longer than the span, moves from left to right on the bottom

chord. 16
U1 u2 us3 U4 us us uz
A
4m
L1 L7 [N
L2 L3 L4 LS Lé
P \ 6@4 m N
~ Cal

Fig. 4

(3)

Determine moment, thrust and radial shear for a three 1,
arch which is hinged at support and at the crown has z s
12m with central rise of 3m. It carries a concentrated |,
12kN at crown and a UDL of 6kN/m runs over full porticn,

A bridge of span 120m span is suspension three hinged ;
supported by cables have a central dip of 10m.

Road way width= 5m

Dead load on bridge= 10kN/m?2

Live load= 12 kN/m? act on right half of span

Determine shear force and bending moment in girders at
and 20m from right end. Find also maximum tension in
for this portion of load.

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

All questions carry equal marks. The marks allotted for each sub-question

L

is specified along its side. Assume necessary data appropriately i
required.
Answer FIVE questions. Bx16 = 87

I(a) Write the methods of structural analysis.

ik,

(b) Determine the slope and deflection at the end of the beam
shown in figure. Assume EI is constant throughout using

moment area method. | 52
80 KN 25KN
. v +
A % (F T B D
, 2m ! 2m E 2m "'.I

Determine the vertical deflection of joint E in the truss shown in
figure. the cross sectional areas of Members AD and DE are
1500mm? while those of the other members are 1000mm?2. Take
E=200KN/mma2. If the temperature of bottom chord members
goes up by 206°C, What will be the additional deflection of joint
E? Given a=12x106/°C. If the AD members are 10mm too short
before fabrication, what will be the deflection of joint due to lack

s

of fit alone? 16

A . B
=

m
]
]
- E
/4“ : .
= 4m . 3m 60 KN

Contd. ...
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$a) A simply supported girder of span 14m carries two point loads of
1200 KN and 800 KN as shown in fig. Calculate the deflection of

(2)

the girder at points under the two loads using Macaulay's |
method. Take I=16x103cm* and E=2.1 KN/cm?2.

Af

1200KN SO0KN
Y y
C

Y

|
]
3m

|
6.5m :

4.5m

{n) , A rectangular beam 25cmx=50cm is simply supported on a span '

e
a7

beam. Take E=2x10° kg/cm? and G=0.85x10¢ kg/cm?.

span moves from left to right on bottom chord.

U U Us U Us Us U,
L L G L L s Ly
« 6x4 =24m !

S{al

30 KN 80KN 50 KN 90 KN
o e e e
) em |
1 ! | | | £
F="3m ‘ 6m ) 4m | am | 2m 7

N1

s of 8m and carries a central load of 300 kg. Calculate the strain !
energy due to shear and bending. Neglect self-weight of the

Draw the ILD for forces in the members Uz L4, Us U and Us Lz of
the frame shown in figure and find the maximum forces
developed, when UDL of intensity 40 KN/m, longer than the

e

Using ILD determine the shear force and bending moment at
section C in the simply supported beam shown in figure. ‘

|

8

/@7.

(3)

(b) A circular arch of span 25m with a central rise Sm is hingeg
the crown and springing. It carries a point load of 100KN a: :
from the left support. Calculate the reactions at the support ;,
crown. Also find the moment, normal thrust and shear ;
section 7m from the left support.

100KN c

6(a)
(b)

Write down about the types of arcH with sketch.

A three hinged stiffening girder of a suspension bridge of :
100m is subjected to two point loads of 200KN and 300K
the distance of 25m and 50m from left end. Find the shear i
and bending moment for the girder at a distance 30m fror
left end. The supporting cable has a central dip of 10m.
also the maximum tension and its slope in the cable.

A
~n
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- Candidates are required to give their answers in their own words as far
. as practicable. e

All questions carry equal marks. The marks allotted for each sub-questlon

is specified along its side.

Answer FIVE questions. Assume necessary data if requn-ed

: l(a) D1scuss on types of structures. o . 4

(/h) Calculate vertical deflection and slope at free end of the given
"~ overhanging beam by moment area method. 12
o¢ K?d/m:
] A 3T xp 2r ©
4 Gm g
< — —e— =
Fig. 1(b)

2. Determine horizontal deflection at joint D of the given truss.
Take AE=constant for all members. ‘ 16

—40ng
G o /r JE

. / ™
\/ s - ‘ J o ‘j 4
| & ‘
4 & = < - 0
eV,
Fig. (2) » ¥gon —>l ==
pe ) @ 4-_y17 =12m

\.\‘;_x

>

NN NN

3(a) A simply supported beam 50cmx30cm of span 6m carries 20 KN
load at one third of span from left support. Calculate strain
energy due to shear and bending. Take E=200 KN/mm?2 and

G=0.85 MPa. &
Contd. ...
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! (b) Prove by conjugate beam method that the maximum déuection ;}
1; in a simply supportcd beam of length 'T loaded with udl of © ’
intensity 'w’ throughout its span and having flexural rigidity -
' \ constant is equal’to 5w14/384EL. - 8,

E. 4. Draw ILD for SF and BM at a section 5m from right support for a
i simply supported beam of span 15m. Also determine the
} maximum SF and BM at that section when a truck with front
i
‘.

wheel load 5000kg and rear wheel load 10000kg crosses the

beam from left to right 16

X 5. Fitd bending moment, shear and thrust at point P of given
} 3-hinged arch. 10 e ; 16

g,m

| Fig (5) %

v gm:h dom R—1om
| 6(a) Draw ILD for member forces in 2-9 and 2-3.  _, : |
\ _ 10 a a8 T [ -:

4
L2 3 4 ® 7 6 .
C——% @am =207 — Fig. 6(a)

d as in Fig. 6(b). Calculate length

' (b) A cable is suspended and loade
gnitude 8 position of maximum

of the cable. ii) Determine ma

, tension in the cable. WW&‘” 8

{ oS ‘

|

={ g ] '

i ’ e

| | | T
; £ m .
| Fig. 6(b) |
i \(——""""’/’"‘,—. —3d
{ 2o

AV
P
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'Candldates are required to give their answers in their own words as far
" as practicable.

i All questions carry equal marks. The marks allotted for each sub-question
18 Specified along its side.

Answer FIVE questions. Assume necessary data if required.

: 1/ "Find the vertical and horizontal displacement at joint ‘D' under
the application of load shown in figure (1). Relative I values are
indicated along the members. Take E = 200x106KN/m? and [ =
- 300x10-$m*. 16

4 e/,

(e

Pl

Fig. (1)
| 2(a) How can you convert a real beam into conjugate beam? Explain
| with'an exarnple 4

(b) Fmd the slopes and deflections at C and D using conjugate
beam method or moment .area method. Take E = 200x106
KN/m?, I = 300 x10-% m*. Neglect the weight of the beam. 12

lssm o KN

A c D B

.S -1 3L
B o %‘ ®Lm, Wil 4;@ Fig. 2[b]
Sin 3 Contd. ...
,’f\
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(2)
3 Determine the maximum forces in the members UzUs, LiU3 and

LsLe of the bridge truss shown in figure 3. If a udl of SOKN/m

longer than the span traverses along the bottom of the chord
: - 16

members.

5@4= Jom
" —
Fig. 3(b)
4(a) A train of 5 wheel loads crosses a simply supported beam of span
24m from left to righf’. Calculate the maximum positive and
negative shear force values at the centre of the span and the
absolute maximum bending moment anywhere in the span. 8

okN %b,_,,lmm teox™ Lh‘"k"’
Zm ) ™ ™

% - el = g Y
: )__,,__.'i‘i’“_ﬂ———l
20m
e ]
Fig. (4)

(b) , A rectangular beam 200mmx100mm is freely supported over a

span of 2m. A load of 10KN is dropped on the middle of the

m a height of 50mm. Find maximum instantaneous

beam fro

deflection and stress induced in the beam. Take E = 101x103

N/mm?2. 8
4

5(a) Derive moment area theorems.
/(/b) " A three hinged circular arch hinged at the spring and crown

points has a span of 50m and a central rise of 8m. It carries a

ud] of 20KN/m over the right half of
concentrated load of 100KN at the left quarter span point. Find

Nmmtd

the span together with a

’ )
the reaction at the supports, normal thrust, shear and morn,

at section 25m from the left support.

6(a) Describe the load transfer mechanism in suspension bridge

(9, A foot bridge of width 3m and span 60m is carried by two ca,
of uniform section having central dip of 5m. If the platform |

is 4KN/m?2, calculate the maximum pull in each cable d.,

this load. What will be the central dip in each cable if a «-
count rated load of amount equal to total platform load as z:
acts at the centre of each cable instead of having bridge? M.

self-weight of the cables.

B
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‘BEG265CI: Theory of Structure-I

Cand:dates are required to gwe their answers in their own words as far
‘as pract*zcable

All questions carry equal marks. The marks allotted for each sub-question
s speczﬁed along its side.

: Answer FIVE questions. Assume necessary data if required.

)

1" .Detérmine vertical deflection of point D if truss is loaded as

-shown in fig. 1. If member AB & BC are subjected to rise in

e te'm'perat'ufe of 25°C & member BD is 2mm too long. Cross
©_section area of ‘each member is 10cm2. E= =2x105N/mm?,

: ct"12x105/0C ‘ : 16
/’: R "1‘ d@ =i ‘8" | = -C

| Fllis W /[

4 Sokns

T 5 py
Sorcns
AR S £
Fig. (1)

2(a) - Find instantaneous maximum deflection & bending stron for

- 100x100 mm simply supported beam of 2m span when 400N
weight falling from height of 100mm struck at mid span of

beam. Take E = 2x105N/mm?2. 8
] O
' D rm?
A C#Y«x ZD”B
4w am ] l-:i'?.a&]
Contd. ...
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(2) U

{1 Uning influence line diagram find maximum SF & B.M at point C 1

. when moving UDL travel through Beam, ! 8
’ - XOr S
Lo g ’
XYY L, e
2
Az ., 223
! ~A
Fig,. 2[b]
Al Explain principal of virtual work. 4

(b Determune the slope at A at deflection at C using integration
““miethed provided that the size of beam is 200mm by 200mm.

Take E= 2x10°N/mm?

. 20| S
a'a’s oY
£ 6 A i
Fig. 3(b) R

4. Diaw Influence line diagram of member Uj-Us, Lal4 & UsLs of

truss piven below in fig [4).

v . VE | vl vl vy us
’ L8 \/ 6
_.5’5*. ‘s &3 £ &5
e 5 (@) 877 >t
Fig. (4)
Determine force in member UsUy if UDL 10KN/m & 2m long
travel through russ, 16
4

a)  List the difference between beaim & Arch.
b] Determine normal thrust, radial shear & BM at 3m from feft of

* 1
Contd. ...

(W]

parabolic given below,

-

(3)

- . 160K~
Lo

1:——————>l 20 Kk~ frry

A B
207 e [K0m ’,;
Fig. 5 [b]

6(a) A suspension bridge with three linged stiffening girder havin
span of 200m & central dip 10m; loaded as shown if fig |u
Calculate maximum tension in cable & bending moment at ea

|
|

load peoint.

i
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' BEG257CI: Theory of Structure-I
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Full Marks: 80 /Pass Marks: 32

CandzduL,s are required to give Lho

ir answers in their own words as far
as practzrable

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions. Assume necessary data if required.

% Determine the Vertical deflection of a point C if the truss is
lloaded as shown in Fig.1.-1f the member CD and DE are
subjected to temperature fall of 20°C than other members, find

the total deflection. The cross- sectional area of diagonal,
horizontal and vertical members is 5cm?

Take E=20.7*10% kN/cm?, 0=12%10-/°C.

j‘ ooy & &nogmM

" 12cm? and 1&6cm?2.

e

3000 MM

It
40 KN

Fig. (1)

2{9 Explain difference between real and virtual work with sketches.4 (\l\

T |
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(2)

(b} Find the instantaneous maximum deflection and bending stress

3{a)

(b)

for the 50mm»5S0mm steel beam of 2m span and simply
supported when struck at the mid span by a 300N weight falling
from a height of 150mm above the top of the beam. Take E=200
GPa. Also find the maximum deflection and bcnding stress when

the same load is suddenly applied.

Explain the integration method of finding the slope and

deflection.
Using Conjugate beam method, compute the deflection at points

lope at D in the beam shown in

A and C (Mid-span) and s
12

Fig. 3(b). Take E=Constant.

e prd

Determine the
and L3-L4 of the bridge truss shown in Fig.

6Okl /m longer than the span trave

&m

Fig. 3(b)

chord members.

ul uz U3 u4 us .
\ \ "
?ll 12 13 7] T s L4 UT .
) c @ 4m‘= 24m A
Fig. (4)

Coantd. ...

4

maximum forces in the members U2-U3, U2-L4
(4). If a udl of
rses along the bottom of the
16

©

_ o

' (3)

A parabolic arch hinged at springing and crown has a span
90m. The central rise of the arch is 4m. It is loaded with .

uniformly distributed load of 3kN/m on the left 8m lengt:

Calculate: Q
(a) The direction and magni
(b) Tl:ic BM, normal thrust and shear at 4m from the left end.

(c) Maximum positive and negative bending moment.
/

tude of reaction at the hinge.

Explain the difference between arch and beam.

The cables of a suspension bridge have a span of 100m ar-
" central dip of 10m. Each cable is stiffened by a girder hing=c
two ends and at mid-span. The dead load is a umion.
N/m for the entire span. The Lve loac

distributed load of 10 k _
load of length of 20m and of inten

a uniformly distributed
30kN/m. Determine the maximum tension in the cable v
the live load is placéd on the left half of the span wih -
leading edge at the central hinge. Determine the berad:

moment and shear force in the girder at 25m from left supp

Scanned with CamScanner



PURBANCHAL UNIVERSITY
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B. E. (Civil)/Fourth Semester/Final
Time: 01:30 hrs. - Full Marks: 40 /Pass Marks: 16
| BEG296MS: Research Methodology (New Course)

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

as practicable.
All questions carry equal marks.

.. Answer FIVE questions. : | 5x8=40
1. ~What arc the characteristics of scientific research and its

W
e
L/'

(c) Standard deviation

significance? Dié_tingtiish between quantitative and qualitative
data with suitable examples. 4+4

You are selected for field visit in the recently flood hit areas.
What kind of preparation will you do? Explain. Also, define field
work and its characteristics. 4+2+2

What is research design? Explain the concept of descriptive,
correlational and qualitative research design. 2+2+2+2

What is report writing? Discuss the elements of report writing.  2+6

Define - observation method of data collection. Explain in brief
about its characteristics, merits and demerits. o 246

Write short notes on any TWO: 4+4

| (a) Testing of hypothesis

(b) Validity

H3

S

Scanned with CamScanner




B. E. (Givil)/ Fourth Semester/ Final
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
BEG296MS: Research Methodology (New Course)

PURBANCHAL UNIVERSITY
2017

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

All questions carry equal marks.

Answer FIVE questions. 5x8=40

1. What do you mean by Research? Describe different phases of

- Research. ° e 2+6
_~2. What is primary data? Compare and contrast between Interview
and questionnaire method of data collection. - : 2+6

H 8, What do you mean by research Design? Discuss any four types of

<

research design. » a8 3 ' 3+5

What are benefits of -sampling? Explain different types of

Probability Sampling. , I 2+6
Define Report? How will you present Tables, figures and graphs
in the Report? _ - » ' 2+6
Write short notes on an}; TWO: : 4+4

(a) Testing of hypothesis
(b) Standard deviation and mean

(c) Applicd research

JW 5 s
fi.w G
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PURBANCHAL UNIVERSITY
2016

B. E. (Civil)/Fourth Semester/Final o
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16

BEG296MS: Research Methodology (New Course)

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

All questions carry equal marks.

Answer ALL questions.

1. Define social research DlSCUSS about phases on social research.
3+5

5x8=40

What is the role of data collection in social science research?

Distinguish between primary and secondary sources of data. 4+4

to

3. Differentiate between apphed and fundamental research with

examples. 8

Or
What is meant by research problem? What are some main steps
to be considered to prepare it?’ | 3+5 -
4. What is Hypothes1s'i> Discuss. the types of ‘hypothesis with '
: / ~ suitable example L EET e - 3+5
Or
What is the significance of a report to an engineer? Give a format
of a report which iS‘commOnly used in Uﬁiversity. 4+4

} 'Wnte the objectlve and 1mportance of samphng in research. Also
‘ discuss the probablhty samphng used in research ' 4+4

Or E

What are the basic ﬁve steps of research de31gn'9 Write briefly

about them. 8

B
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PURBANCHAL UNIVERSITY

| 2016
B. E. (Civil)/ Fourth Semester/ Final

Time: 01:30 hrs.
BEG296MS: Research Methodology

|
Full Marks: 40 /Pass Mar] a: 1< |
(New Course)

1
Candidates are required to

: give their answers in their own words as far
as practicable.

All questions carry equal marks.
Answer FIVE questions.

5x8=40
1. Differentiate between basic and applied research. Describe the
process of the scientific research. 2+6

Define Research Hypothesis.: Explain the different method of
hypothesis formulation. 2+6

\w

What is Research Design? Describe various types of research
design. ' 2+6

7
y What is éampling? Discuss the different types of sampling. 2+6
5. What do you understand by a Research Report? Explain the
~~ general procedures to be followed while preparing a research

+
report. - 20

&.  Write short notes on any TWO: 4+4
(2) Reliability o
(b) Difference between quantitative and qualitative data

(c) Research Proposal

1

A\
] \pﬁ‘i(u \k
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B. E. (Civil)/Fourth Semester/ Final : : »
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
BEGZQGMS Research Methodology (New Course)

PURBANCHAL UNIVERSITY
2015

Candzdates are requzred to gwe their answers in their own words as far
as practicable.

All questions carry equal marks.

Answer FIVE questions. 5x8=40
1. Define scientific research. What are the objectives of scientific
research?

2 What is sampling? Describe the various types of sampling.

3. Explain how research proposal should be prepared and presented.

4 What is research -design? Discuss various elements of research
< design.

5. What do you mean by research report? Discuss the need and
~ methods of present footnotes in report.

6. Write short notes on any TWO:

(a) Standard Deviation
(b) Field Work
(c) Questionnaire

i1
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PURBANCHAL UNIVERSITY « -
2014 (INew)
B. E. (Civil)/Fourth Semester/ Final :
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
BEG296MS: Research Methodology

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

All questions carry equal marks. The marks allotted for each sub-question
is specified ulong its side.

Answer FIVE questicns.

1. Dis §/s the different phases of social research. 8
N
2. 'hat is hypothesis? Discuss different type of hypothesis with

V examples. 2+6

hat is research design? Describe the different type of research
design. 2+6
4. What is data? Distinguish between primary data and secondary data.

Alss discuss the various method of collecting primary data. 2+2+4

\/ What do you understand by report writing? Explain the general
= procedures to be followed in operating a research report. 2+6

6.  Write short notes on any TWO: 4x2 =8
(a) Bibl;’ography
(b) Case Study
(c) Reliability and validity
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| PURBANCHAL UNIVERSITY |
| 2012

CREL Gl Compuier, Blectronics & Coman Y sieh Senuzot, [ Pinal
Y
[

Fuail Mevks 10/ Pass wiarkes 'S

imer O30 hes,
CBEGIVEMS: Restwrcls Methodology

Cananiates are roquared to give thewr answers i ther own words ws jar

3 AT

WS PTRCTIC wble
All guestions cary equal marks. The marks allotted for each sub-guestion

s specificd aleng s stde,
Answer FIVE questious. 5x8=40
! What are the guality of a voud research and explain briefly about

the steps which are requirad 1 cary out for @ "y rescarch work,

2 gxpiain the difterent types of sampling m~the? ard write some
precaution which should be tuken beie e carry out the sc.up’ing
3. What is research proposal? Write tne elcaents of ressarch

d i ° ) K
=" pronusal and also explain the procedurs while selrcung resewch

Lopic.

4. Write different technigue for primany data cuilection una als.
compare the method of interview and guestionnaire fo: coliecting
data according to their imenits and dements with uppropriate
exanples.

5. Write the source of aata and also explain, with example, the

¥ Lecessary caution while collecting and using secondary data for

rescarch.
How can you process and analyzi the data? wist roe methods of
presentilion of data.
?‘./ Write siiort notes on any TWO:
(@), Research Report
(b) Hypothesis
(c) Case Study
-

1

PURBANCHAL UNIVERSITY
2013
B. I£. (Civil)/Fourth Semester/ Finai

Time: 01:30 hrs.
LLCODO6HS: Research Methodology

Full Marks: 40 /Pass Marl,

Candic wtes are required to give their answers in their own word.
ns Lovoclcable.

All questions carry equal marks. The marks allotted for each sub-qu
is specified along its side.

Answer FIVE . stions.

1. Differentiate between Reliability and validity of scale. What ...

“  methods of measure of Validity and Reliability?

What s Research Hypothesis? What are the criteria of
research hypothesis? What do you know about topic seject:

AN

-

research? 2
3. What is resesarch Design? What are the objectives of rew
- design? Describe the different types of research design. 2

4. Discusses the significance of Social Research in engineerin

appropriate examples. Discuss about steps of social Researc!.

I, What do you understands ov a Research reports? What a-

© = .us that generally Tollows in the academic research.
€. Define Sampling and Census. Write the application of Proba:

sampiing while doing civil engineering projects.
7.  Write sho.! Lote on any TWO:

(a) Data Interpreiation & Analysis

b) Survey method of data collectiorn:

{c) Field work

(d) Applied Research

i
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B E. (C1V11)/ Fourth Semester/ Final

- PURBANCHAL UNIVERSITY
2018

Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16

' BEG210AR: Fundamentals of Architecture (New Course)

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

All questions carry equal marks.
Answer FIVE questlons ' 5x8=40

Wil

" Define archltccture Explain W1th example on archltecture as

mother of all arts. - . 4+4

Explam design process and its importance. Explain design

process of residential bulldmg 3+5

What is Plannmg? Discuss about the objectives aims and

principles of urban planning? 1+7

What is cqnservatlon? Explain about the ‘spatial composition of

buildings giving suitable examples?? - 1.5+6.5
| Dlaborate the nnportancc of thermal insulation in building? Also,
 mention the types of residential and public buildings. 4+2+2
Write short notes on any TWO:  4+4
(a) Airport '

(b) Form remains, function never dies

(c) Egyptian civilization

A
A
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PURBANCHAL UNIVERSITY
2017

B. E. (Civil)/Fourth Semester/ Final

iinéz ;)é :’18 hrs. Full Marks: 40 /Pass Marks: 16
Fundamentals of Architecture (New Course) '

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

All questions carry equal marks.

Answer FIVE questzons. o -  B5x8=40

2.

S
V

j.

1

- the sketch of any residence..

"Archltecture is a creative art". Explain this statement. What are
the bases for development of architecture? 4+4

"Bu1ldmg design is the result of systematic design process'”.
Explain this statement with supportive sketches. 8

Classify the types of building according to the function. Also give
. - - 2+6

Deﬁne urban planning. What are the principles of urban
‘planning? 2.+6
Explain the importance of sound insulation in building. Explain
different types of sound - msulatmn measures in the building. 2+6

Wirite short notes on any TWO: 4+4

(a) Kindergartens
(b) Rajlway.Station
(c) Supermarket

i
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PURBANCHAL UNIVERSITY |
2016 R £ 4

'Civil) /Fourth Semester/ Final _ , ‘
91:30 hrs. " Full Marks: 40 /Pass Marks: 16

«<G210AR: Fundamentals of Architecture (New Course)

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

All questions carry equal marks.

Answer FOUR questions.
1.

4x10=40

Define architecture in detaﬂ.'How do you define as "Architecture
as mother of all arts"? _' . o919

Explain briefly about the types of residential and public
buildings. ' - o S5+35

\Explajn briefly about  the o_bjéc‘tives and principles of urban
planning. What is Environmental Impact Assessment: (EIA)? 8+2

Explain design process of rcsidenéc. Also i:nake a sketch of any
residence building. : S n 5+5

Write short notes on any TWO: - - , | : 5+5:
(a) Thermal Insulation in a building

(b) Construction syStems‘used in buildings
{c) Archifectural conservation

A
. MA
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PURBANCHAL UNIVERSITY
ZOLE

B. E. (Civil)/ Fourth Semester/ Final
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
BEG210AR: Fundamentals of Architecture (New Course)

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

All questions carry equal marks.
Answer FIVE questisns. Ex8=40

2.
3.

<
5
/

L

o

. State the basic techniques of architectural development and also

explain them. 8
Explain about the construction system of building in Nepal. 8

What are the modern technologies of architectural designing in
Nepal? Explain. 8

What are the basic principles of urban planning? Explain. 3

Define form and function. Explain the volumetric and spatial

composition of building. 2+6
Write short notes on any TWO: a+4
a) Light =

Mlder Gardens

(c) Railway Stations
(d) Sport Complex

i
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- 2015 :
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Full Marks 40 /Pass Marks 16

T1me 01:30 hrs.
BEG2 10AR: Fundamentals of Architecture (New Course)

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

as practicable: , ,
All quéstions carry équal marks. '
Answer ALL questions.

1. Whatis Architecture? What is its importance in soaety? Explain |
about the development of Architecture in terms of material,

technology and socio-cultural factors.

5x8=40

Or

What are the functional classifications of buildings? Explain with
its basic standards.

2. Define Urban Planning. What are the aims and objectives of
urban planning? Explain its impact on environment.

Or

to be cons1dered to design

What are the important factors
of a res1dentlal building with

building? Draw a bubble diagram
parking area.

3. Define acoustic treatment in the building. What are the materials

used for acoustic treatment?

4. What are the principles used in architectural design? Explain

with sketches.

Write short notes on any TWO:
(a) Thermal insulation

(b) Supermarket

(c) Auditorium

n

i
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PURBANCHAL UNIVERSITY
2014 (Newr)

2. E. (Civil)/Fourth Semester/ Final

:me: 01:30 hrs. Full Marks: 40 /Pass Marks: 16

{EG21G,R: Fundamentals of Architecture

-

PURBANCHAL UNIVERSITY
2013
B. E. (Civil)/Fourth Semester/ Final

Time: 01:30 hrs.
BEG212AR: Fundamentals of Architecture

Full Marks: 40 /Pass Marks. 1o

“andidates are required to give their answers in their own words as far
1s practicable.

{l questions carry equal marks. The marks allotted for each sub-question
; specified along its side.

answer FOUR questions.
Compare and contrast between any TWO the following: 5+5
{a) Butble diagram and flow chart
(b) Load Bearing and framed buildings
{c) Residential and public building
-Explzin building design as a process. 10

=
* Define architecture. Discuss the tendencies of development of

architecture in brief. : 2+8

What are the e]emq_\ts of deswn? Explain the ordering principles
used in architéetural- dcszgn 2+8

Write short notes on any TWO: 5+5
(a) Form and function

k@/tj/r‘ban planning and its objectives

(Fjﬂéchltecture as mother of all arts
d

) Eadal
~—n

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

All questions carry equal marks. The marks allotted for each sub-quesfio
is specified along its side.

Answer FOUR questions.
1. Explain, what is architecture and factors infiuencing 1its

. .
2+

development?
2. Explain, in brief, the processes involved in designing a buildinz

Iustrate with necessary sketches: 1¢

3, What are various construction systems? Expiain modern
technologies in practice. 4+5

What are objectives and princ'ples of Urban Flanning? Sxplain its
0

4,

-

——importance in the context of Nepal.
OR

What is thermal comfort in building? Explain. with sketches

the details of thermal insulation in cpenings and roof. S

ke

¥5. Why architecture is called mother of all arts? Elucidate “he fact
1

o
"’

6. Write short notes on any TWO:

Ay

(a) Volumetric and spatial composition
(bl. Residential building
(c) Bazaar

(d).. Airport

A
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PURBANCHAL UNIVERSITY

2018

B. E. (Civil)/ Fourth Semester/ Final
Time: 03:00 hrs. ) Full Marks: 80 /Pass Marks: 32

BEG203SH: Probability & Statistics (New Course)

o T —————

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

The figures in the margin indicate full marks. Necessary statistical
tables are allowed.

Group A
Answer FOUR questions. 4x(4+6)=40
1(a) The IQ score of students in an IQ test is given below.
1Q Scores 10-20 | 20-30 | 3040 | 40-50 | 50-60 |
o No. of students 20 25 | 30 12 7 |
(i) Construct histogram [(ii) Construct frequency polvgon

(iii) Locate mode of the distribution

(b) The arithmetic mean and standard deviation of 10 items are 60
and 10 respectively. In the process of calculation, it was found
that an item 59 was incorrectly included as 99. Find the correct
mean and correct standard deviation.

2(a) A sample of 50 cars of 2 manufactures X and Y-is taken and
average life in years is recorded , B

~ Life in years . No. of cars /\\/ﬁ -
Manufacture X | Manufacture Y /O
0-5 8 , 6 ,.’/,S' ‘/‘?’
10-15 17 .20 | ( \ F e
1520 - 10 12 A
20-25 3 7
Which of these manufactures shows greater consistency in

N 'performance. ﬁ

@ ' A random variable X has the following probability distribution:
R X Jol[1]2]3]4]5]6]7

P) | k | 2K | 3k | uk | 3k | 2 |2k | k

Contd. ...
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(2)
Find,
(i) the value of k,
(1) mean of x;
{iii) variance of x.
3(a) Differentiate between correlation and regression.

(b) Obtain the equation of two lines of regression for the following
data. Also estimate the most likely marks in statistics when the
marks of Physics is 30.

Marksin Physics | 2528 |35{32{31|36 29138134134
Marks in Statistics |43 {46 |48 1413632 31|30 3|3
4(a}) The probability that A can solve a problem is 2/5 and probability

that B can solve the same problem is 3/7. If the problem is given
to both, find the probability that the problem remains unsolved.

{b) State and prove Baye's theorem of Probability.

5(a) Define Poisson distribution and hence find its mean and

variance.
(b) Five unbiased coins are tossed together. Find the probability of

getting.
(i) exactly one head
(ii) no head
(iii) at least 3 heads
(iv) at most 2 heads

Group B
Answer FOUR questions. 4x(4+6)=40
6(a) What do you understand by point estimate and intérval
estimate? Discuss the properties of a good est;'mator. , 4

(b) A sample of 400 students taking entrance-examination of B.E.
revealed as average score of-56 and sample standard deviation of
10. Construct a 95% and 99% confidence interval for the

population mean. ,
7(a) Define Normal Distribution, What are the properties of Normal
distribution? 4

(b) Students are given a test in statistics. The marks obtained by
students are normally distributed with mean marks is 70 and
<tandard deviation of 10. Find the probability.of getting.

e T

b A

g e i "

(3)
(i) more that 60 marks
(ii) between 50 and 80 marks
(iii) more than 80 marks

(iv) less than 75 marks.

8(a) What are null and alternative hypothesis? Describe the error,
hypothesis testing?

(b) In marketing survey, 192 out of 400 consumers responded -
the product was good. After a change in specification, again
survey was done and found that 220 out of 400 consu-
responded as the product was even better than before. Car
conclude that the proportion of consumers responding gocc
the product increased afterward? Test at 2% level of significa-

9(a) What do you mean by t-test? What are the assumptions
properties of t-test?

(b) Memory capacity of 10 students was tested before and -
training. State whether the training was effective or not from
following scores at 5% level of significance?

Raoll No. 1]213l4|516|7]18]|9]|10
Before training | 12 |14 11| 8 | 7 }10]3 |0} 5|6
After training | 15 |16) 10| 7 | 5 | 12 {10 2 \ 3|8

|
10(a) Write down the steps for chi-square test for goodness of fit

(b) A sample of 500 workers of factory according to gender
nature of work is as follows.

Gender
Nature of
of work Mo Famae | oA
Technical 200 100 300
Non-technical 50 150 200
Total 250 250 500

Test at 5% level of significance whether there exsis
relationship between gender and nature of work.
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BEG203SH: Probability & Statistics (New Course)
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Candidates are required to give their answers in their own words as far
as practicable.

v b The figures in the margin indicate full marks. Necessary statisticct!
tables are allowed.
Group A
4x(4+6)=410

&

Answer FOUR questions.

1(a) Distinguish between central tendency and dispersion.

(b) The score of two batmen A and B in &innings during a certain |
match are as follows: Luk@ IS naere C(/‘mg/\IS'l'(C/AL bak ﬁg) taal

A
A (3212847 |63|71]39]10]60
B 19 (31| 48 {53 |61 {90 (10|62

2(a) State and prove addition law of probability. 4

'(b) A bag contains 4 red and 5 black balls. Two balls are drawn. at
random with replacement. Find the probability of getting (i) both
red balls (i) first red and second black ball (iii) first black and

second red ball (iv) both black balls. 5}

- o s,

3(a) Define the Karl Pearson correlation coefficient and mention its
basic properties. 143

(b) A sample of 12 fathers and their eldest son gave the following
data about their heights in inches.

Father | 65 | 63 | 67 | 64 | 68 | 62 |70 | 66 | 68 | 67 69 | 71

Son |468| 66 |68 65|69 |66 |68 65|71 67 | 68 YOJ

Estimate the regression line to estimate of Son's height for a
given height of Father and estimate the height of Son whose

Father's height is 69 inches

an

- 4(a) State the condition of application of Poisson probability

distribution. Also define this distribution.
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2) (3)
(b Fit the Poisson distribution to the following data of daily number (b) The breaking strength of cable produced by n manuficr, .,
of power failures reported in a Kathmandu valley on 300 days. 6 <~ a mean of 1800 pounda and standard deviation of 106 |1,
new technigque in the manufac turing process, it s clan,
Teor test thiy P

{_Number of power failure | Number of davs |
l the breaking strength can be increased

f
| o ! 5 ; ¢
3 !’m +|A 43 1 sample of 50 cablea is teated and it is found thar 1,
’ 4 r 2 &4 { “ » breaking atrength is 1850 lbs. can we suppart the ol
: /C ! 3 1 62 ] '(,' *“' ' 0.01 level of significance?
B fL 3 + 32 i’ /’* ) 9(a) What are the steps for paired t-test?
[L 2 i ;s v 9}) In a study of the ct’l?chvcncsn of physical exercise .
I 7 { i \ &, «  reduction a group of 16 persons engaged 1 a p-rr.-;a ribed
[ : of physical exercise for one month showed the f[ollowin.

[#]
()]

L]

14 {
| i <
J o i 5 ; fi’/ weight in pmlncl# 7
A Before ' ISSLBU[MO la?'ld&ﬂh‘ﬁrm Tl3

209|178169|212| 180|192
77 190{159[1anl1r,4pr°‘17&; 162( 199|173 .

5(a) Define random variable and mathematical expectation of a
4 After [196]171/170]207

Use the 1% level of sigmificance to test whether the pr

—

random vamnance.
(b} Find the mathematical expectation and variance cf sum of
numbers obtained in a throwing of two dice. 6 program of excersise s effective,
Gmoup B 10(a) Write down the ster  for chi square test for goodness of it
4x(4+6)=40 .
(b) Samples of 400 contracts were-classilled according t

Answer FOUR questions.
characteristics duration of contract and type of industry as

6(a) Define the Standard Normal distribution. Write down the

3 important properties of Standard Normal distribution. 4 following two way table.
(b) In an examination conducted to check the performance of Types of lndustr_y 'D:t't_r-unon of Contact
students it is assumed that the mark follow the Normal o 2 years or less | 3 years ‘ 4 year
distnibution. If seven percentages of the students get marks less P nnufactunn}__-__ 1o ‘i 187 4
than 35 and 89 percentages of the students get marks fewer than | Non manufacturing | 13~ L o7 |
63. Find the mean and the standard deviation of the distribution Does the duration of a contract depend on the type of
of marks. 6 Answer by using a test lor independence with level of s
_7la) Describe estimation and its types. 4 5% level of significance, .

In 39 soil samples tested for trace elements, the average amount
of copper was found to be 22 milligrams, with a variance of 16
- milligrams. Find (i) 95% and (i) 99% confidence interval for the

L/ true mean copper contents in the soil from which these samples
6

were taken.

Bfa) What are the fundamental steps of test of significance of

veer fo 2f mmamnctine whan tha camnle Qi7e g ]ﬂrge? 4
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PURBANCHAL UNIVERSITY
2016

B. E. (Civil)/ Fourth Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG203SH: Probability & Statistics (New Course)

L

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

The figures in the margin indicate full marks. Necessary statistical
tables are allowed.

Group A

Answer FOUR questions. Ax(4+6)=40

'1(a) Prepare a histogram for the following data of height of plants

given below.
Height (cm) 10-20 20-30 | 30-50 | 50-65 | 65-80 | 80-100
_ No. of plant 12 16 42 45 36 9

Also locate the value of Mode on the histogram.

(b) The score obtained by two groups of students in an entrance
_/ examination is given below. If consistency in the marks helps to
teach in the class room, suggest which class is easier to teach

and why?
ClassA |84 | 56| 69 | 7591|5549 |65 |58 |82
ClassB | 75|65| 55 |56 |68 {84 |67 |88 |76 |88

2(a) Define Karl Pearson correlation coefficient and write down its
-« basic properties.
(b) Find the most likely price in market A corresponding to the Pric
of Rs. 75 at market B from the following data:
‘Average Price in Market A= Rs. 67
Average Price in Market B= Rs. 65
Coefficient of Variation in Market A= 5.22%
Coefficient of Variation in Market B= 2.85 %
The coefficient of correlation between them= 0.82

3(a) Define the terms mutually exclusive Events and Classical

_~ definition of probability.
| Contd. ...
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(2) (3
(b) A problem is given to three students A, B and C whose chance of /8(9) Define Hypothesis and type of error occurred in th. ..
. solving it are %, % and % Find the probability that the problem making based on sample.
will be solved. (b) A random sample of 200 bolts manufactured by mact,;,.
4(a) Define and compare probability mass function and probability of 100 bolts manufactured by machine B showed 1;
density function. defective bolts respectively. Test the hypothesis that mac: -
performing better than A at 5% level of significance.

ke 0<x<wo .
. Find the X . . )
9(a) Write down the steps of test of significance of pair t-tes

(b) Let X be a random variable with f(x)=
0, otherwise

(b) The following table presents the numbers of guest regist.:

value of K and by using this value of K find the mean and
of 27 randomly selected days in a hotel at Kathmandu.

variance of random variable.
5{a) Define Binomial Distribution and Hyper-Geometric distribution the sample mean, standard errors of mean. Test the ..
e with their respective probability mass function. that the mean number of Guest registered in Hotel 60 or -
61 [ 57 | 53 [ 60 | 64 [ 57 | 54 | 58 | 63 |

61 | 50 | 59 | 50 | 60 | 57 | S8 | 62 | 63
54 | 54 | 61 | 51 | 53 | 62 | 57 | 60

(b) If the probability of a bad reaction from a certain injection is

0.001. Determine the chance that out of 200 individuals. 60
(1) More than two will get a bad reaction
(ii) Exactly two will get a bad reaction 10(a) Write down the steps involved in the significance
(iii) At Icast two will get a bad reaction independence of categorical variable.
Group B (b)) A Campus newsletter polls a random sample
Answer FOUR questions. : 4x(4+6)=40 undergraduate students' counts regarding a proposed ck.-
. . . ) library regulations and obtains the following frequency.
6(a) Define Normal distribution and write down basic properties of it. Students Responses
(b) The mean inside diameter of a sample of 200 washers produced Favour | Indifference | Oppose
by a machine is 0.502 cm and the standard deviation as 0.005 Male 93 72 21
cm. Determine the percentage of washers whose inside diameter: Female 95 79 30 |
Does the proposal seem to appeal differently to male and

(i) between 0.496 cm and 0.508 cm, (ii) more than 0.55 cm, (iii)
less than 0.49 cm.

7(a) Define census and sampling method. Also define population

~ parameter and sample statistics.

Ab) A sample of 100 engineers from small construction companies and a
sample of 100 engineers from large construction companies were
interviewed about having expense controls in place for use of cellular
phones. Of the small companies, 47 had controls in place whereas
79 of the large companies had controls. Determine the 94%
confidence limits in population proportion in expense controls in
place for large and small companies’ engineers. .

N

students test with 5% level of significance?

o
~
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Candidates are required to give their answers in the:
as practicable.

The figures in the margin
tables are allowed.

indicate fuil marks. Necessary statistica:

Group A

Answer FOUR questions. Ex{é+El=s2

1(a) The combined mean and variance of salary of 2
A and B taken together are 569 and 5497 respectively. The
and variance of the salary of 150 workers of city B are 500 zn<
81 respectively. Find the Variance of salaries in city A

30 workers of cis-

mezn

(b) The expenditure of 1000 families is given as below-

Expendire | 4059 60-79 | 80-95 | 100-119 | 126-139

No.offemiies | 50 | - [ 500 | - | =0
The median of the frequency distribution Is Rs. 87. Calculate the
missing frequencies. 4

2(a) What do you understand by correlation ang regression?/ffenﬁon
the properties of regression coefficient.
(b)- Find the Karl Pearson's correlation coefficient from the foilowing
e data points:

Advertisement cost (inlakh) | 2 | 5 [ 10 ] 12 115 20 |
_Sales (in crores) 501581606770 ]80]
3(a} Define conditional probability. State and prove addition law of

probability.
(b) A bag contains 4 red, 5 black and 6 white balls. Three balls are
drawn at random. Find the probability of getting () 3 red ball, (ii)
3 black balls and (iii) one ball of each color.
4(a) What do you understand by random variable and mathematical

/  expectation of a random variable.
Contd, ...
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(2)

() Determine the mathematical expectation of sum of numbers
obtained in a throwing of two dice.

>{3} Wnte down the basic properties of binomial Distribution a.nd
Prove that mean of this distributing is 'np'.

(hj/,,@S[ for impurities commonly found drinkin g water from private
_ -~ wells showed that 30% of all wells in a particular have impurity
A. If & random sample of 5 wells is selected from the large
number of wells in the country, what is the probability that:
(1} Exactly 3 wells have impurity A? '
{iij At least 3 wells have impurity A?
(iii) Fewer than 3 wells have impurity A?

Group B

waswer FOUR questions. 4x(4+6)=40

y "Define normal distribution: Mention the properties of normal
istribution.’

b} A sampie of 600 Mobile of a certain Brand are tested to find the
length of Battery After each full charge, produced result of
average 12 hours and standard deviation of 4.5 hours. Assuming
the data to be normally distributed, find the number of mobiles
that are expected to have life after each full charge: (i) more than
15 hours, (iij between 10 and 14 hours, (iii) less than 8 hours.

“{a) What do you understand by estimation? Describe point

/* eslimation and interval estimation with example.

(0} A random sample of 700 units from a large consignment showed
thai 200 were damaged. Find: (i) 95% and (ii) 98% confidence
limits for the proportion of damaged units in the consignment.

t{a) Which test is use to test the significance of difference of two
proportion, discuss the test with suitable steps.

Cantd

(3)

(b) The average hourly wage of a sample of 150 worker,,
was Rs. 25.6 with a standard deviation of 10.2. T},
hourly wage of a sample of 200 workers in City E vy,
with a standard deviation of Rs 12.8. Can an appl., .
assume that the hourly wage paid in City B is higher 1
paid in City A. '

9(a) Write down the steps of ‘test of significance of singi
small sample and mention the formula for the confide, -
for the same.

(b) The average life of 10 houses is 88 years and standa:d -
is 10 years. Test the hypothesis that the average life of -
90 years. Use 5% level of significance.

Wu‘te down the steps involved in Chi-square test for go ..
fit.

(b) ALl together 1,072 damaged household of a city
‘earthquake 2072' are classified according to their Nu-
floor and Damage conditions. Test whether there
association between Damage condition of building and nu

floor for this earthquake.

Damage Number of floor |
condition | One | Two | Three | More than Three \
Yellow 48 199 181 82
Red 81 | 185 | 190 106 ]
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Candidates are required to give their answers in their own words as Jar
as practicable.

The figures in the margin indicate full marks. Necessary statistical
tables are allowed.

- Group A
Answer FOUR questions. 4%(5+6)=44 |
I(a) What is central tendency? Compute the median wage from the

following data: \
Wages (in Rs.) | Below 40 | 40-60 | 60-80 | 80-100 | 100-120 | 120-140 Above 140 |
No. of workers 4 6 10 16 12 [ 3

(b) Find standard ination and coefficient of variation of breaking
strength of 80 teSt pieces of certain alloy from the following table:

Breaking strength |  40-42 | 42-44 | 44-46 | 46-48 | 48-50
No. of pieces o) 15 | 24 20 12
2(a) What is meant by trial and event? Discuss equally likely,
mutually exclusive and exhaustive events with examples.
(b) Given that P(A)=3/8, P(B)=5/8 and P(AUB)=3/4, find P(A/B) and
P(B/A). Show whether A and B are independent.

3(a) ‘Define probability distribution of a random vériable. Determine
- the probability distribution of number of heads in a throwing of

three coins.
(b) Find the expected value and variance of the following probability
distribution:

X [0 -20 |30 ] 75 | 80
P(x) | 1/5 | 320 [ 1/2-] 110 | 1120

4(a) Show that the mean of binomial distribution is np and variance

is npq.
. Contd. ...
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(b)

5(a)

(b)

(2)

The number of accidents in a year attributed to taxi drivers in a
city follows Poisson distribution with mean 3. Out of 1000 taxi
drivers, find approximately the number of drivers with (i} no
accidents in a year, and (ii) more than 3 acciderits in a year.

What is normal distribution? Discuss the properties of normal
distribution. ' ' :

In a normal distribution 31% of the items are under 45 and 8% are
over 64, Find the mean and standard deviation of the distribution.

Group B

Answer THREE questions. 3x{6+6)=36

6(a)

(b)

7(a)

(b)

8(a)
(b)

9(a)

(b)

Define the term statistic and parameter. Discuss the properties of
good estimator.

A random sample 100 items taken from a large batch of articles
contain 85 defective items. Determine the 95% and 98% confidence
limits for the proportion of defective items in the batch.

What do you understand by testingy of hypothesis? Discuss type I
and type II error with example.

A sample of 900 members has a mean 3.4 cms and s.d. 2.61
cms. Can the sample be regarded as one drawn from a
population with mean 3.25 cms"

Describe the procedure of tﬁastmg paired t- test.

The sales data of an item m six shops before and after a special

promotional campaign are as under: :

Shops | A | B C D c F

Before campaign | 53 | 28 | 31 | 48 | 50 | 42

After campaign | 58 | 29 | 30 | 556 | 56 | 45

Can the campaign be judged to be a success? Test at 5% level of
significance. ‘

What is chi-square_ distribution? Discuss the conditions for
applying chisquare test.

The equations of regression lines between two variables are
expressed as x+2y-5=0, 2x+3y=8 and v(x)=12. Find: (i) mean of x
and y, (ii) r and (iii) v{y). :

AN
AN
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(4)

= " . Region T
NE | NW [ SE. | SW | Total |
"Purchase the brand 40 [ 55 45 50 | 190
Donot purchase brand | 60 45 55 50 | 210
100 | 100 | 100 | 100 | 400 |
prory \

\

[ e O

i iaewwor . PURBANCHAL UNIVERSITY e s
' 2014 (Now)

B. E. (Civil)/Fourth Semester/ Final

Time: 03:00 hrs,

BEG203SH: Probablility & Statistics

Full Marks: 80 /Pass Marks: 32

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

The figures in the margin indicate full marks. )\;ecessary statistical
tables are allowed.

’ Group A
Answer FOUR questions. . 4x10=40

at’do you mean by measures of average? Write the properties
of An Idal Average. 4

Mr. Robert discovered the electron by isolating negatively
charged particles for which he could measure the mass charge
ratio. This ratio appeared to be constant over a wide range of
experimental conditions and, consequently, could be
characteristics of new particles. His observation from two

different cathode ray tubes that used air as the gas: 6
Tube I 0.57 \ 0.34 \ 0.43 ‘ 0.32 L0.48 1 0.40*10.40\
Tube II 10.53 I 0.47 \ 0.47 \ 0.51 [o.eqo.m \0.48\

Which tube is more consistent and why?
2(a) What are the properties of regression coefficients? Bl

(b) alculate Karl Pearson’s coefficient of correlation between
expenditure on advertising (Rs. 000) and sells (Lakh Rs.) from

the data given below: . 6
Ad. Expenses | 39 | 65 | 62 | 90 l 82 \ 75 \ 25 \93 \ 36 \ 75‘}
Sales a7 | 53 | 58 | 86 | 62 | 681 60 | o1 | 51| 8a |
3(a) Define the term Equall likely event. 4

The odds that a book probability and statistics will be favourable
reviewed by 3 independent critics are 3 to 2, 4 to 3 and 2 to 3

respectively, What is the probability that of the three reviews, a
majority will be favourable?

Contd. ...
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- i - (3)

(2) . -
{Di  1n a ceriaip ascembly nlant, three machines A, R and C maka. . . o (2) In excess of 300 hours
’ (b) Between 190 and 270 hours

Gy |

0%, 45% and 25% respecuvely of the products. It is known
that past experience that 2%, 3% and 2% of the products made
by each machine respectively are defective. Now suppose that a

finished product is randomly selected 6
(i) What is the probability that it is defective? : B e ]
1 1 I e foliowin e prese
(i) If a product were chosen randomly and found to be defective, average daily registration e i ‘pl
what is the probability that it was ;nade bv Machine B numbers of guest registered each of 27 randomly seleci
P oe ' ) Calculate the sample mean, standard errors of mean ar
confidence limits of population mean.

(c} Not exceeding 200 hours
7(a) Define the terms Parameter and statistics. Also discus
standard error, Point estimator and interval estimator

Hotel’'s manager in Kathmandu wants to know to-

(b)

4{a) What do you understand by random variable? What is the
mathematical Expectation of a random varnable? 2+2 51 157 1 53 | 60 | 64 57 | 54 | 58 83
{p; Foliowing probability function is given for the discrete random 61 | 50 | 59 | 50 | 60 | 57 | 58 | 62 | 63
variable X. ' . 6™ 60 | 54 | 54 | 61 | 51 [ 53 | 62 | 57 | &0
( X 5) 1 ] 2 | 3 3 5 6 . 8(a) Define the term Statistical Hypothesis. Wha_t are t.hs i
| P k 6k | 15k | 20k | 15k | 6k k error arising during decision based on sampling? Discu.:
() Find the valueof constant k if p(x) is a probability mass in bfief.
function . onsider the case of Pharmaceutical Manufacturing C
{iij Find the mean number of variable and its variance. testing two new compounds intended to reduce blood-p
5(a) What are the condition of application of Binomial and Poisson level. The cor_npounds are administered two different
distAbution? 242 laboratory animals. In groups A, 71 out of 100 anima.
{ ¢ . { circuit board, th bability th response to drug first with lower blood-pressure levels. -
n proof festng of Grolt ! € pro ty that any B, 58 out of 90 animals tested respond to drug secct

pa rti?ujar diOd_e will fail is 0.002. Suppose a cireuit boa;rd lower blood pressure level. The company wants to tes:
contain 2000 diodes. © levels whether there is a difference between the efiic:

(i) What is the probability that no diode will fail? M AN these two drugs.

(i) What is the probability that at least four diode will fail? 9(ay” What are the basic Assumption about test of signi-
single mean for small sample?

(i) What is the probability that at most three diode will fail?
Group B (b) 6 independent samples of 8 and 7 items respectivel:
following values, whether these two samples are drawn
Aunswer FOUR questions. 4x10=40 populations with equal mean. Test at 5% level of signit
6(zj Define the Normal distribution, what are the chief Sample | 9 11 [13 [11 [15 ]9 |12 1
143 ‘Sample 1I 10 |12 [10 [14 |9 |8 10

characteristics of normal probability curve.

An industrial engineer has found that the standard household y at are the applications of chi square distribunon” -

e conditions of validity of chi square test of goodness

(b)

light bulbs produced by a certain manufacturer have a useful

life that is normal distributed with mean of 250 hours and a (b A brand manager is concerned that her brands si.is

variance of 2500. What is the probability that a randomly unevenly distributed throughout the country. In a =

selected bulbs from this production process will have a useful which the country was divided into four geographic ™

life. 6 random sampling of 100 consumers in such e
surveyed with the following results.

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

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer EIGHT questions, selecting at least FOUR from each Group.
Necessary statistical tables are allowed.
Group A

1(a) Define the term Standard Deviation and its use in Engineering? 4

(b) Write the importance and application of statistics in the field of
Civil Engineering. Following are the Duration in minutes that a
student had to wait for a college bus go to College on 16 days: 5

13.2,11,9,5, 7, 8,12, 14,25;17, 16, 8, 1, 10 and 15. o'gt, 41" '3

Find the Mean and Variance of these data.
2(a) State and prove Bayes's Theorm of Probability. 4

(b) An insurance company insured 2000 Civil engineers, 4000
Electrical engineers and 6000 Mechanical engineers working in
Hydro power sector. The probability of an accident involving Civil
engineer, Electrical engineer and Mechanical engineer during
their jobs is 0.01, 0:03 and 0.15 respectively. One of the insured

engineers meets with an accident. What is the probability that he

is civil engineer? 6

-3(a) Define Probability mass function and probab.ility density functiQn
in brief. 2+D
(b) A random variable X has the foliowing probability function:
[X]2]3]4]5]6] 7 | see

[Plx) | & | 2] 2k | 3 k|2 |7kk | q.q08

6

Find mean and variance of random Variable X.
Contd. ...

Scanned with CamScanner



What are the basic assumptions of Poisson distribution?

(d] A certain screw making machine produces on an ave

(<)

4{a) Define Binomial distribution and Negative Binomial Distribution.

242

rage 4

percentage of defective screws. These screws are packs in boxes
of 300. Find the probability that:
(1} A box contains 15 defective screws.

{11) A box contains no defective screws.
{iii) A box contains at least five defective 99

4-19%'8
r}-D‘:'f“b

6
-9

5{a) Define the term Karl Pearson correlation coefficient. Mention its

properties.

4

(b) Find out the Regression line of dependent variable Y on
Independent variable X. Also estimate the Value of Y when the

valued of X is 290. ~3> O
S T715] 22 (1382511 83 | 47 [325] 92 | 70 | 164 | vt~ 9
YT 85 (355 1200 110 202 [ 152 | 86 |10 |32 [144| =~
Group B

6(a) Define the

terms normal distribution,

standard normal
distribution, Gamma distribution and chi square distribution. 4

(b) The weekly income of a group of 9,000 persons was found to be
normally distributed with mean Rs. 1750 and standard deviation

of Rs 150.

6

(i) If 15% are the poorest find the minimum income of the rich

people.

(ii) If 15% are the richest find the minimum income of the richest

people.

7(a) Define the terms Parameter, Statistics, point estimation, interval
estimation and standard error. List out the properties of good

Estimator.

4

(b) A sample of 100 engineers from small construction companies
large construction

and a sample of 200 ‘engineers from

companies were interviewed about having expense controls in
place for use of cellular phones. Of the small companies, 47 had
controls in place whereas 79 of the large companies had controls.

Contd. ...

8(n)

(b)

9(a)

(b)

(3)
confidence m population
place for large and s

0-56 %) LQ-'}QW XY

: o/
Determine the 95%

controls in
te a2,
ns Error in hypothesis testing. Also
ance of dilference of propattion

expense
engineers.

Define the tert
steps of test of signific

In a certain [actory, there are two independen

manufacturing the same itcm. The aver
ne process is found o]

while the o

age weight o

250 items produced from 0
with a standard deviation of 12 gram,
figures in a sample of 400 items from the other pio
and 14. Find the standard error of the dilference o
also test whether the two mean weights differ sigmbic.
at 10 percent level of significance. _,5,%1(11

What do you Understand by Student t-Distribution. \\!
basic assumptions about the significance of single me.

L

T

Eleven students of B.E. were given a test in statistics.
given 15 days special coaching given and thereafter v
second test. Marks obtained in the two tests are below
Students [ 1[0 [ W[ WV vi]vi{vi lﬂ{}g \ NP
Mest |23[20[19(21|18]20[18] 17 |23 16|
IMest | 24|19 22(18(20]22[20] 20 |23{20

Do the marks indicate the special coaching has b-
students at 5% level of significance?

18

10(a) What are the conditions for validity of chi-square test

(b) A large electronic firm that hires many handicapi

wants to determine whether their handicaps affect su
performance. Use the 5% level of significance to
basis of the sample data shown in the following bl
is reasonable workers performance.

Pedformance
Above Average | Average | Below Averade
Blind 21 64 17
Deaf 10 49
No handicap 29 93

Types of Disability

4
§

ro| —

A
-

=
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Candldatcs are requtred to give their answers in their own words as far
as practicable. ‘

All questions carry equal marks. The marks allotted for each sub-question
' is specified along its side.

Answer SEVEN qucstxons, sclectmd at least FOUR questions from
Group A and THREE from Group B.

_ Group A
I(a) Dcﬁne the term ‘A Contmuous Frequency Distribution. Draw

histogram and pie-chart for the following data givén below: 1+ -
Age-interval: | 6-10 | 10-20 | 20-30 | 30-40 40-50
Frequency: 8 15 25 25 20 .

- yhe mean and standard deviation. of a set of 30 observations
were found to 20 and 10 respectlvely On checking it was founc

* that ‘two observations were wrongly taken as 15 and 17 instead

of 20 and 19 Calculate the correct mean and standard

deviation. : ' 1

| 6
2(a) . State and prove multiplication. law -of i:)robabilit3r. If M, N and Q
are three mutually exclusive events,. then find the suitable

.expressmn for P(MUNWQ). - : Ry 5

' '(b) In a certain city, 60% of all households SubSCI‘IbC to the dmlv
" hewspaper, 80% subscribe to the Jocal after-noon paper, and
50% of all households subscribe to.both papers. 'If 2 househo 1d

1s selected at random, what is the probablh‘cy that it subscribes

\*\ o‘ Y‘_(o (i) at least one of the two newspape1s and: (11) exactly one of |

i
Conita. L.

OQ
@ the two newspapers? ' : - 6
- _3() Define a random variable, probability mass function "and
‘probability densi‘ty function of a random variable X. S
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(2)
{B]/ The monthly demand for transistor is known to have following
probability distribution:
Demand: | 1 2 3 4 5 6
P(x): | 01 | 015 ] 02| 025 | 0.18 | 0.12

Determine the expected demand and variance demand for transistor. 6

{a)- Discuss Poisson distribution. Also find its variance. 5
{b) In sampling of 10 items, there is a chance of getting a defective
item is 40%. Find the following probabilities: 6

(i) There are exactly two defective items in the sample.
(ii) There are at least three defective items in the sample. ¢.q33%
(iii) There are at most seven defective items in the sample.

(a) . Define normal probability distribution. Write down some
characteristics of normal probability distribution. 145

(b) . A box contains 10 red, 10 black and S green balls. Three balls
~ are drawn at random from the box. Find the following
probabilities using hyper-geometric probability distribution:

(i} there are all green balls; (li) there are two re red and one black
balls and (i) there are one black and two '_ric_i_ ed balls. 6

a) “What is meant by a joint probability mass function of a random
variable (X,Y). Write down an expression for the marginal probability
mass functicn of two random variables X and Y respectively. 5

'b) Suppose that the joint density function of a two-dimensional
random variable (X,Y) is given by:
f(x,y)= k(6-x-y); 0sx<2, 2<y<4
= (0, otherwise
(i) Determine a value of k.
(i) Find a marginal probability density function of X and Y
respectively.
(i) Check whether X and Y are independent or not.

Group B y
i) Define point estimation and intcrd.al estimation. What are the

properties of a good estimator? 6.

) A sample of 500 students taking entrance examination of MBBS
revealed an average score of 56 and sample standard deviation
of 10. Construct a 95% and 90% confidence mterval for the
population mean. 6

[ g PRNSYRK |

(3)

8(a) What do you mean by hypothesis? What are its tyge. .

them with examples.
Q))/In a study of ten business houses, it was found th:!

income is Rs. 6200 per month and standard

Rs. 690. Test StﬂtlutICa“Y the belief that the bus

have an average income Rs. 5 ;OO

9(a)_,What do you mecan by t-test for a single mean? Y
assumptions and what are the properties of t-test?

y/Mcmoq capacity of 10 students was tested befor
training. State whether the training was effective or n
following scores at 5% level of significance.
SampleUnts: | 1] 2|34 |5[6]7]81]F¢
Before raining, | 12 | 15 | 12| 6 [0 [11[ 155 | 14|
After \raiming: | 14 | 18 | 10 | 15 [ 16| 8 [ 9 [10{12]

10(a) Define Correlation and Regression. What are the pro
Karl Pearson's correlation coefficient?

(b) Find the coefficient of correlation from the following d.
[xT2al6(7(8fw0{12]14]15]17
(Y14 [s |76 [w0{n{15{10{13]1

Also interpret its result.

1&@,Write down the steps involved in the Chi-square tes:
of fit. Draw conclusion.

(b) . For the following data, use a chi-square test of ind:
«" two attributes Performance and status of training at

Status of Tralning Performance J
| Good | Not Good | Total |

Trained | 100 | 50 150 |
Untrained | 20 1 30 | 50}
| Tota EERE IR
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IS specified along its side. Adopt suztabl y any missing data

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

All questions carry equal marks. The marks allotted for each sub-question.
Answer FIVE questions. 5x16=80
1(a) Explain Bowditch's Rule. What are thc Horizontal and vertical

control accuracies in traverse survey. 4+4

(b) Balance the following traverse by Transit Rule. Bearing of Line
AB is 79°30' and mdcpcndcnt co-ordinate of A is (2500N, 3500

E). 10
Traverse Leg | Length (m) Angle
AB 64.25 <B=50°10"47"
BC 41.98 <(C=108°21'23"
CD 3827 | <D=83°59 56"
-~ DA | 6256 | <A=117°41'3%"
2(a) What are the methods of tacheometry? Describe about movable
hair method.. : 2+6

Following observations were taken from two traverse stations by

b) .
o means of a tacheometer fitted theodolite with an anallactic lens.,
The constant of instrument is being 100. 8
Inst. Staff | Htofinst .| Bearing |- Vertical Staﬂ‘ reading -
Station | - station (m) .. .| angle m)
P R 1345 | 116°%30° | 7°18' 0._765,1-.595, 2425
Q 1 1423 | 3545 - | -9°%45 | 0.820,1.840, 2.860
The co-ordinate of station P is 212.5mN, 186.8mW. The co-
ordinate of station Q is 102.8mN, 100.4mW, Compute the length
- and' gradient of the line RS if Q is 7m higher than P.
3(a) Derive an expression for "Base of the object inaccessible and

instrument and object bemg in dxﬁ'erent plane”, in trigonometric
' 8

levelling. e,
. § gk -~ .o Tt - Contd. ...
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(b)

4(a)
(b)

5(a)

(b)

(2) |
The top Q of tower is observed from two station A and B apart
such that horizontal angle QAB and QBA are 60° & 50°
rcspccti;rcly. The angles of eclevation of Q from A & B are
30°15'00" & 29°0'0" respectively. The reading on staff held on BM
of RL 30m were 2.270m & 0.500 m respectively, from A & B.

Determine the RL of the Top of the tower Q. Distance between A
& B is 50m. | 8

Write down the design steps of Transition curve. 8

Two roads BA & AC intersects at an angle of 160° they are to be
connected by circular curve with radius 500m. The chainage of
the point of intersection A is (149+20.3) chain. Compute all the

- data required for laying out the curve of only 30m chain is

available.

_ 8
What are the factors that control choice of proper contour
interval? Explain various method of contouring. 3+5

Observations were made from station P to stations A, B and C
and following data were obtained: | 8

4 APC=100°30'15" and £BPC=110°3'20". Coordinates of stations
A,B, and C are as follows: '

~ A(1000mE, 5200mN), B(3000mE, 5000mN) and C(2100mE,,

6200mN). Calculate the coordinates of P if P lies inside AABC.

Write short notes on any FOUR: " 4x4=16
(a) Vertical Curve |

(b) Spherical Triangle

(c) Aciral Photogrammetry

(d) Remote Sensing

‘(e) Total Station

3
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- Candidates are required to give their answers in their own words as far
as practicable.
_{411 que,.stions carry equal marks. The marks allotted for each sub-question
is specified along its side. Adopt suitably any missing data.

' Answer FIVE questions. - 5x16=80

\5(;1) Write about principles of traverse. Differentiate between the
Bowditch and Transit method of balancing the closed traverse. 2+4

(b) Calculate the latitudes and departures & closing error for the
“—  following traverse and adjust using Bowditch & transit method. If
the co-ordinate of A is (1000mN,1000mE) compute the
independent co-ordinate of all the stations. 10
Line | Length(m) | Bearing
AB 89.31 45°10"
BC 219.76 72°05'
CD 151.18 161°52'
DE 159.10 228°43'
EA 232.26 300°12'

Derive the tacheometric relation for horizontal & vertical distance

28
: _ for the inclined line of sight with vertically held staff. 6
(b) Two tangents meet at chainage of 1250m, the external deflection
«_— angle being 41°00'". It is proposed to introduce a circular curve of

radius 150m in between two tangents. Calculate necessary data
to set out the curve by Rankine's method of tangential deflection

angle. Take peg interval =10m. 10
3(a) Define contour & contour interval and explain about the
characteristics of contour. 2+4
A Tachometer fitted with an anallactic lens and multiplying
constant ‘100 was setup at C‘ and the following readings were
taken on a vertically held staff. 10
£ | Contd. ...
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(2)

Inst. Staff station | Vertioal angle |  Staff readings ™ | Ra-naﬁ-s]

Station i
. .

c BN | €20 T30 780 ] 2100 | R of BW
D Temr 070 |- 12850 | =TS0 |
to D and RL of D if

Calculate the horizontal distance from BM

angle subtended at " 1s 40°.

P

4(a) Define the elements of transihon cunve with sketches. Why 18 1t
necessary to introduce the mansiton curve on Greuiar curve? 343

{b) To determine the coordinates of station P. following observations

¢ - were taken to threc stations A, B, and C whose coordinatcs are
10

known.
Coordinates of A (60290.5CmE, 97532.0mN}

Coordinates of B {(57524.50mE. 03646.30mN)
Coordinates of C (6573%.0mE, 96752.0mNj

ZAPC = 123°49'00"

/BPA = 41°21'55"

Find the coordinates of P by using {¢ - 45°) method.

hotograph and features of

5{(a) Explain about the scale of the vertcal p
4+4

total station.

(bj Ina triangulation survey trigonometrical ochservations were taken
from station A to a signal kept over station B and the following
observations were made: 8
Horizontal distance from A to B = 17200m MV;
Reduced level of station A = 1250.50m . "{P"'

L
Height of instrument at A =1664m Co‘f
Height of signal at B =3.402m
. o
Angte of depression from A fo B = 0051 '38" gbw\ ’
=0.07

Coefficient of refraction; m
Take R sin "=30.5597 m where R is the mean radius of the earﬁu. S

Determine the RL of station B.

6(a) Write short niotes ort:

(b)

(3)

{i) Celestial sphere and sp
(ii) Remote sensing

The altitudes of two proposed stations
and 700 m. The intervening obstre

asg an elevation of 478 m. Ascen

respectively 420 m
situated at C, 70 km from A h

if A and B are inter-visible and

should be raised, so th

herical triangle

A and B, 100 km apart

if necessary find by how mu

at the line of sight must nowhere e

than 3 m above the surface of the earth:

a——
——
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Candidates are required to
as practicable.

All questions carry equal marks. The d for eacl ' on
: . o o . marks allotted for each sub-question
is specified along its side. Adopt suitably any missing data.

Answer FIVE questions. 5x16=80

1(a)

(b)
z

2(a)

(b)

3(a)

What are the different stages of field work during a theodolite
traversing? Explain each in brief. S 6

A closed traverse ABCDEA was running in anti-clockwise
direction. Following observations were recorded:

Line | Length(m) | Bearing
AB 217.5 120°15'
BC 318.0 62°30'
CD 375.0 :322"24'
DE 283.5 235°18'
Calculate the length and bearing of the line EA. : 10

What do you understand by tacheometry? Explain the different
system of tacheometry, briefly? ‘ = 145
Determine the gradient from -a point A to a point'B from the
following observations made with a fixed hair tacheometer fitted
with an anallatic lens. The constant of the instrument was 100
and the staff was held vertically. 10

Instrument Station | Staff Station | Bearing | Staff Readings (m) |Vertical Angle
A 340°00' | 1.90,260,3.30 +12°38'
P B 70°00° | 1.60,2.20, 2.80 38957

What do vou mean by a transition curve? Explain the necessity
of a trans:ition curve? Enlist the various methods of setting out of

the transition curve? 2+_3+1

Contd. ...
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(2)
Determine 2nd tabulate the necessary data to set out the simple

\

cTuizr cumve Dy Rankine's deflection angle method for the

Sollowing data- 10
Chzmage of IP= 1230m

Racmis=450m

Deflection angle= 44° 30’

- =
Peg interval= 30m

Wxat Is relief displzcement? What are the various types of aerial
1+3

- - qeer o o
pocioss=aphns, explam m brief?

4

Imrodnce remote sensing in brief

£ Theodolile was set Up in between two towers-A and B. The

Eist=mee of the theodolie stztion from A is 50 m and from B, 120

= Oohservations were iaken from the theodolite to the top of the
owers A znd B were recorded as 33° 26' 207 and 30° 50' 407

=l¥, telescope focused upward for both the cases. The RL

of the Tunnion zzis of the theodolite was 175.675 m above MSL.
Czicnizre the RL of the icp of the towers A and that of B. 8

Whz=t zre the various methods of interpolating contour? Explain
temm Trmiefly with giving examples and sketches. 8

Cheerv=rtions were made from station P tothe staton A, Band C
znd the Iollowing data were ooiained:

LEPC= 100° 207 45" and /BPC= 110° 05" 207

Coordinzies of siations A, B and C are as follows:

A1000mE, 5200mN), B{3000mE, 5000mN) and C{2100mE, 6200mN)

Czicuizte the coordinzies of 'P I P Lies inside triangle ABC. 8

Two Tiangulztion stations C and D are 60 km apart and have
elevztions of 230 m and 270 m respectively. Find the minimum
height of siznal required to be erected at D, so that the line of
&2zt may nol pass nearer the ground than 3 m. The intervening
ground rmzy be assumed to have a uniform elevation of 189 m. 8

Write short notes on any TWO: 444

7 : TS - - - - -
£ g 8§
fzi EDM znd 1ts classificetion

£ e 5 ” > Lo P | -
o} Crzracieristics of Total Station

= o 92 %l
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(MR .,
JsWer FIVE questions. Sx16=80

" pefine angular misclosure and closing error in theodolite
traverse. Describe transit method of balance closing error.  3+3

(o) calculate the latitudes and departures and closing errot for the
following traverse and adjust using Bowditch's method. If
co-ordinate of A is (1000m, 1000m) compute independent

co-ordinate of all stations. B 10
Line | Length (m) WBC
AB 89.31 45° 10"

BC 219.76 72°05
D 151.18 | 161°52
DE 159.1 | 228°43
EA 23226 | 300°12

2a) Explain ﬁeﬁd procedure for determining constant 'k'and'c. 6

(b) A Tacheometer fitted with an anallactic lens and multiplying
constant 100 was set up at C and the following readings were
taken on a vertically held staff.

Inst. Staff Vertical | cones pamt | Remark
d ; _ dings (m emarks
Station Pl Angle | Staff Readings (m) : :
c BV .| 5°20 | 1500 ] 1.800 | 200 |RLof BM=
D~ [m®iz] 0750 | 7 | 2250 | 700

Calculate the horizontal distance from BM 10

angle subtended at C is 40°.
Contd- e
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(2)

3(a) Define a Contour line. How are contour maps useful to a civi]
engineer? Describe any one method of comntour interpolation
, 1+2+3

(b) Two triangulation stations P and Q are 40km apart and have

clevations of 240m and 270m respectively. Find the minimur
‘height of signal required at Q, so that the line of sight may net
pass nearer the ground than 2m. The intervening ground may ke

assumed to have a uniform elevation of 190m. 10

4(a) What is transition curve? Define elements of transition curve

¢ with figure. What are the advantages of introducing transition
2+4+9

curve on circular curve?
(b) Determine the necessary data to set out the simple curve by
Rankine's Method of Tangential Deflection Angle from the
following: 3
Chainage of IP= 1238m
Radius of curve= 240m
Deflection Angle= 32°30'00"
Peg interval= 20m
5(a) What is photogrammetry? What are the merits and limitation o
photogrammetry? 2+3+)
(b) Observations were made from station P to the stations A, B au

C and the following data were obtained:
ZAPC= 100° 30' 45" and £BPC= 110° 05’ 20"
Coordinates of stations A, B and C are as follows:
A(1000mE, 5200mN), B(3000mE, 5000mN) and C(2 100mE,

6200mN)
Calculate the coordinates of P if P lies inside triangie ABC.

4)(4:16

10

Write short notes on any FOUR:

@/R/emote Sensing
(b) €haracteristics of contours

(c) Trianglulation and Trilateration
{d) Principle of EDM
E),‘Total Station

3

Scanned with CamScanner




B. E. (Civil)/Fourth Semester/ Final
Time: 03:00 hrs.
BEG259CI: Surveying-II (New Course)

PURBANCHAL UNIVERSITY

2015

—

H
!

Full Marks: 80 /Pass Marks: 32 J

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

as practicable.

{111 que§ﬁons carry equal marks. The marks allotted for each sub-question
is specified along its side. Adopt suitably any missing data,

Answer FIVE questions.
1(a) What do you mean by closing error? What are the different

5416 = 80

methods of balancing the traverse? Explain any one method of
balancing the traverse, briefly. 1+1+4

(b) ABCD is closed trasverse in which the bearing of AD has not

2(a)-Derive an expression for the horizontal distance and elevation of

been observed and the length of BC has been missed to be
tecorded. The rest of the field record is as follows:

Line | Length (m) Bearing
AB 335 S1°18'W
BC 7 N90°00'E
CD 408 N2°24'W
DA 878 ?
Find the length of BC and bearing of the line AD. 10

a vertical staff if the line of sight is inclined. 6

~ (b) A fixed hair tacheometer fitted with an anallatic lens and having

its constant 100 was set up at station T and the following
readings on a vertically held staff were made:

Station | ; Readings of | Readings of | Vertical
sighted | 29| stada hars (m) | axal hairs (m) | Angle
R 330° 50 0.715, 2.385 1,650 +10°30
S 60° 50' 0,565, 3.455 2.010 +8°50

10

Determine the gradient between the point R and S.
| Contd. ...
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3(a)

(b)

4(a)

(b)

(2)

Define transition curve. What are the methods of setting out of

transition curve? Explain any one mecthod of setting out of
transition curve in the field. L1,

A downgrade of 1% ia followed by an upgrade of 1.4%. The RL of
the point of intersection is 150.00m and its chainage is 450m.
Calculate the RL on the points on the curve and the staff
readings required if the pegs are to be driven with their tops at
the formation of the curve. Assume the rate of change of grade to

be 0.2 per 20m chain and the height of instrument (height of
collimation) is 153.000m. 10

|
Explain about overlap in photogrammetric surveying. Why
overlap in photogrammetric surveying is necessary? Explain in
brief. ' 4

Explain briefly the characters of spherical triangles. 4

(c) Derive the expression to determine 'the RL of top of an elevated

object when the base of the object is inaccessible. 8

Write down the characteristics of contour with necessary
sketches. 8

Two triangulation stations A and B are 50 km apart and have
reduced level of 250m and 280in respectively. Find the minimum
height of signal required at B, so that the line of sight may not
pass nearer the ground than 2m. The intervening ground may be
assumed to have a uniform reduced level of 210m. 8

Write short notes on: 4+4
(a) EDM and its classification

(b) Total station and its characteristics

Describe any once analytical method of solving three point
problems. 8

A
]
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Candidates are required to give their answers in their own words as for
didates are required to give their answers in the

Can

their own words ae . as practicable, L
: S as far All questions carry equal marks. The marks allotted for each sub-guestio
a5 pmcncable is specified along its side.

4] questions carry equal marks. The marks allotted for each Stub-question Answer FIVE questions. Assume any data if necessary.  5x16=80
« specified along its side.

snswer FIVE questions,

JHa) Write down the history and development of surveying? Surves

is the most important tool for the Civil Engineers, Justify?
1) What do you understand by latitude & departure of a traverse leg

and closing error in a closed traverse? Discuss about the

no
3

“
L4
”

- b A 25m steel tape was standardized at a temperature of 22°C and
' e tape w ~d in catenary at
Bowditch rule for balancing the closing error in a closed traverse under a pull of 8 kg. The tape was used in =

) ‘s %, temperature of 35°C and under a pull of 15 %g..The cross
3+3 1‘7 £ sectional area of the tape is 0.025 CM2, its weight per unit length
(b} 'A traverse is Tun to set out a line MQ = 1900m at right angle to a ﬂ“:‘?i 2,48 20 g/m, Young's modulus of ClaSJCl
given line MN. The lengths and beanngs of traverse lees are
observed as follows:

xs 2x lC' "°/C‘14 a=
11 x 10-6 per °C. Find the t togal Correction per tape length. =

h@ What are the dlfferent methods of plane tabling, explain any two
Line | Length | Bearing | . briefly with sketches?

MN | - | 360°0 |

MO 850 | 120000 |
OP 1000 | 86°30

tpQ | - T -

Compute the length & bearing of PQ.

(93]

\(‘ ’

&L_A survey line PQ intersects a building. To overcome the obstacle

a perpcndlcular QR, 85 m long, is set out at Q. From R, two lines

» RS and RT are set out at angles 50° and 65° respectively with
10 RQ. Find the lf:ngt_hs RS and RT such that points S and T fall on
the prolongation of PQ. Also find the obstructed distance QS? 8

3(a) What arg the different methods of levelling? Explain briefly

2(2) What is trigonometrical leveling? Explain the procedure & derive
the expression to find out the elevation of top of the object for the

with
. : - sketches if nccessary _ -
case, base inaccessible and instrument stations are in different : 5
s lan s 1+5 (b)) The following readings were successively taken with a level:
vertical plane. B B e 0. 355 0485 0.625, 1.755, 1.895, 2. 330, 1.780, 0.345, 0.685.
(b) Determine  the gradxent from a point A to a pou;t tr - , i o 230 il 158 (S B | 78 3as
de with a fixed hair tachometer o
ionli;WEHObferraxz;ori:crtznstant of instrument being 100. 10 = & 3 Thc instrument was shifted after the 4th and 4t.h readings.
anallactic le o - a
W mca]a ngle | bearing | Reading of st. hairs [ Axial hair | " ik Prepare a level boo}\ and calculate the RLs of dlfferent .
+e150 tOi 345°  10.750,2.120 1.435 ’ SRR RL of the 1t point is 465.500m. = —
+100to B | 750 0.625, 3.050 |1.837 | :

— e ——— 8

N e T J Contd. ...
" Contd. ... :
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(2) '
#la)  Define closag ervor in compass traversing? How can you adjust
the closing eror in compass traversing graphically? E/

oty

o
.uR

(b) The followig bearings were observed while traversing an arca

S(a)

(b)

* computing volumc in brief?

(c)

N

0.

with a comjess.,
line FB BB
A [S37°30 00" E [N 37° 30 00" W 2 )

S it L

IC [S43° 1800 W | N 44° 15 00"
@ |N73°0000"W |S72° 15 00" E
IE [N 12°45'00" E [S 13° 15'00" W

EA [N 60°00' 00" E |S 59° 15 00" W

At which of these stations would local attraction be suspected?

Find the corected bearing of the lines? 8

What are the fundamental lines ol a transit theodolite? Elaborate

the relationship of these lines bcr.wccn thcm with necessary
o R ‘145 o

sketches.

Explain the Tiapczoidul formula and Prismoidal formula for
‘ : 6

The following offsets were taken {rom a cham line to an irregular
boundary line at an interval of 10 m:
0, 2.50, 3.50, 5.00, 4uoa'>o 0 m. ol
Cumputc the area bctw;en the cham hne the ir regular boundary
line and the end offsets using Sunpson s Rule: 4

Write short notes on any FOUR: 4x4=16
(a) Offset in chain surveying

(b) Significant figures and Rounding off numbers

(c) Global positioning ground by stcpping mcthdd :

(d) Chaining on sloping ground by stepplng mcthod
(e} Distinguish between He:wht of Instrument and Rlse & I‘all‘

—-tlaad

St

i}}'

»

3(a)

(b)

4(a)

(b)

5(a)
(b)

(2)
Define contour & contour interval and explain about i

characteristics of contour. 14144

0.5% falling gradient meets a 3% raising gradient at chainzge
1000.00m and reduced level 900.00m. A vertical curve is to he
set out by pegs driven at 20 m interval to connect these tyg
gradicnts. Calculate the chainage and RLs of ends of the curv.

points, Assume the rate of change of grade ;5
i,

and its each peg
0.25% per 20m.

Explain about the varipus elements of circular curve. Why

transition curve provided along with circular curve? g~

The altitudes of two proposed stations A and B, 100 km apart 4=
respectively 420 m and 700 m. The intervening obstruci;
situated at C, 70 km from A has an elevation of 478 m. Ascert..-
if A and B are inter-visible and if necessary find by how muct 2
should be raised, so that the line of sight must nowhere be L
than 3 m above the surface of the earth.

Explain about the scale of the vertical photograph.

Following observations were made from station P to the statin
A,B,C: <APB = 63°08'50", <BPC = 47°17'13"

Coordinate of station A,B,C are as follows

A(56138.50mE, 98208.30mN)
B(58587.0 mE, 102900.10mN)
C(63101.10mE, 102458.10mN)

Calculate the coordinate of station p, if p lies outside the tran:
ABC. '

Write short notes on any FOUR: dxgs

(a) Total station

(b) Derive the expression for horizontal distance us
tachometer with the staff held vertical & inclined line of sk

(c) Remote sensing

(d) Intersection & Resction

(e) Principal & purpose of triangulation

() Calestial sphere and spherical triangles
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\{Hl questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

_ Answer FIVE questions,
F1_(/g)/)f:';plam the field procedure for theodolite traversing. 6

\ %)/ A closed traverse was conducted round an obastacle and the
' following observation were made. Find the missing quantities. 10

Side | Length Azimuth
T AB ? 33045 |
BC 300 - 86023
CD ? 169923' V'
DE - 450 243054
EA .| 268 . 217030
2(a)” Explain field procedure for determining constant 'K'and 'C' . 6

(b) Phe following observations were taken from an analiatic lens fitted
with a tacheometer having instrument constant 100.

Inst. Staff | Bearing Staﬂ" Reading Zenital angle

stn. stn. ’

2 A | 320030 | 1.90,2.60,3.30 | 63020'45"
B 1140030 | *+, 2.20, ** 89048'20"

" Top and bottom readings at station B could not be read due to
obstacle, but the distance betwcen P and B was measured as
150m. Find the gradient of the line BA. 10

3(a) Derive an expression to find the RL of top of an object when both
instrument station and elevated object are in the same vertical

.' plane.
C(}ntd.
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(2
{5} The top {Q) of a chimney was lsxg)hted from two stations P an
very different levels, the stations P and R being in line with the top
of the chimney. The angle of elevation from P to top of chimney
was 35%12" and that from R to the top of the chimney 16948'. The
angle of elevation from R to a vane 1m above the fpot of the staff
heid ar P was 8024'. The heights of instrument at P and R were
1.85m and 1.65m respectively. The horizontal distance between P
and R was 100m and RL of R was 248.260m. Find the RL of the
top of the chimney and the Horizontal distance from P to the
chirnney. ‘ . 10

dRat’

4{a} How do you set out a simple curve in the field by Rankine's

method? Explain with neat sketch. . 6

{b) ~The cocrdinates of three stations A, B and C are given and a point
O is set up in the respected field and observations are made. -

Calculate the coordinate of station O. 10
Station E%Sting Norf'thing Angie
{zm} {m)
A 24078.31 | 29236.48 | BOA = 142048'32"
B 26266.48 | 31493.20 | COB = 092012'22"
C 28377.67 | 26661.04 | AOC = 124059'00"

S{a} Define interpolation. Explain any one method of interpolation of

ce I'lx.OLh . 8

{bj A horizontal grade meets a -2.5% grade at 3035m chainage and
218.505m elevation. A vertical curve of 16 meter length with 4m

peg intervals is to be introduced. Calculate the necessary
elevations on the curve, 8

C.  Write short notes on any FOUR ‘ 4x4 =16

" lz7” Remote sensing

\/L Total station

(c} Triangulation and Trilateration
Jgr  Characteristics of Contour_
e}  Relief displacements

{
(

=

Element of transition curve

AN
AN
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Candir. , ' 1 '
Jf",ter: are required to give their answers in their own words oz for
as practicable,

{”’- quest ions carry equal marks, The marks allotted for each sub-question
s gpedified along its side,

Answer FIVE questions, 5716=40
1{a) Define hydrological cycle and explain the application of hydrology
in the field of civil engineering, 246

(b) The normal annual rainfall of stations AB,C and D of any
watershed area are 81, 68, 77, 92 mm respectively. 1n 2010 the
station D was inoperative when station A,B,C recorded annuzl
rainfall of 92,73, 80mm respectively. Estimate the missing
rainfall at station D in the year 2010 by normal ratio method? 2

2(a) Decfine actual evapotranspiration and potential
evapotranspiration. Derive the equation of Penman method in
which explaining the net radiation, solar radiation and
Boltzmann constant. 347

(b) The following are the rates of rainfall for successive 20 minutes
period of a 140 minutes storm: 2.6, 2.6, 11.0, 7.5, 1.30, 1.30, 5.0

- em/hr. Taking the value of ¢ index as 3.22 cm/hr, find out the
net runoff in cm the total rainfall and value of Windex. 24242
3(a)' Define infiltration. What are the factors affecting infiltration?
Enumerate the significance of Horton's equation. 1+4+1

(b) During a high flow, water surface elevations of a small strcam
were mnoted at two -scctions A and B, 10Km apart. Thesc
elevations and other salient hydraulic properties arc given below:

Section | Water surface | Area of cross -section Hydraulic radius(m)
elavation(m) (m2)
A 104.771 73.293 2.733
B 104.500 -~ 93375 3.089

coefficients are 0.3 for gradual expansion

ction. Estimate the discharge in the

egs coefficient, as 0.020. 10
Contd. ...

" The appropriate eddy loss
and 0.1 for gradual contra

stream, assuming Manning's roughn
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(2)

: t are
*a) The ordinates of a 4-hour unit hydrograph of a catchmen

given below:

Th) |0 ]4T 8 [12]16]20]24]28]32]36]40)4
Ordinate of 4-h 2 |25 | 15 | 0
UHimys) | O [20{ 80 [150{125| 95 | 75 | 50

(b)

S(a)

6(a)

Derive the flood hydrograph in the catchment due to the storm
given below:

Time from startof storm (h)| 0 | 4 | 8 | 12
Accumulated rainfall (cm) | 0 | 5.0 | 5.8 | 8.8
The ® index for the catchment can be assumed to be 0.25 cm /hr
and constant base flow of 20m3/s is appropriate. 8
What are the assumption and limitation of Unit Hydrograph and
being a water engineer how do you incorporate the role of ground

water in development of irrigation sector in Nepal? 4+4
The estimated peak flood at Koshi Barrage using Gumbel's
method for two different return period is given below. 8
‘ Retum period (Year) Peak discharge in cumecs
100 ~500.00
50 400.00

Estimate the floods discharge for the barrage for return period of
500 and 1000 years?

What is double mass curve? How do you adjust the error using
double man curve method? 2+6

A tube well of 30cm diameter penetrates fully in an artesian
aquifer. The strainer length is 15.00m. Calculate the yield from

-the well under a drawdown of 3.0 m The aquifer consists of sand

- 50m/day .Assume radius of drawdown equal to 150 m.
() E:

of effeCtivé size 0.2mm having co-efficient of Permeability equal to

_ 8
Explain_the factor a_ffc:cting the runoff and how can you measure
the discharge of any river? | 4+4

Lo
A
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2017
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Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
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. Candidates are required to give their answers in their own words as far
as practicable.

. All questions carry equal marks. The marks allotted for each sub-question
is specified along its side. :

Answer FIVE questions. 5x16=80
L/ll(‘a‘) Describe the importance and application of hydrology in civil
engineering. 8

(b) Figure below represents a catchment area with the precipitations
\—"observed in a year. Calculate the mean precipitation by Thiessen
. method and check the result by the arithmetic mean method? 8

\}a) Calculate the potential evapotranspiration for an area ocver
Kathmandu in the month of January by Penman method using
following data: ‘
Mean monthly temperature = 11.5°C, Mean RH = 75%, Mean
sunshine hours = 9h, Potential sunshine hours = 11.6 h, Wind
velocity at 2m height = 100 km/day, Albedo = 0.15, Upper
terrestrial solar radiation = 8mm of Hg/day

Other values

R

Latitude = 26.5°, Longitude = 84.5° 4. (Y9 R

Contd. ...
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(2)
Saturated vapor pressure at 11.5°C = 10.4 mm of Hg, Slope of
saturated vaporpressure  curve= 1.24mm/*C, Psychrometric

constant = 0.49mm/°C, Boltzman constant = 2.01x10° mm/day.
in a year, the
follows: 130,
error in the

ﬂj}"v {1 A c;;:chmem has scven ralngauge stations.
annual rainfall in cm recorded by the gauges are as

1421, 118.2, 108.5, 165.2, 102.1, 146.9. For a 5%
imation of the mean rainfall, calculate the minimum number
to be established in the

est
of additional stations required

catchment.
\Ji1) Describe the factors affecting infiltration.

3{a) The average rainfall over a basin of are

_/ was as follows:

[Time(h) |0 [1]2]3]4/5]6

[Ranfall mm) | 0 | 6 |11 [34[28]12] 6| 0]

If the volume of runoff from this storm was measured as 2

m3, determine the-index for the storm

b) Describe the method that
high floods.
4{a) A small stream has tr.
w and side slope 2:1 (H:
high water records at the end of the
Estimate the food discharge of the river,

you adopt to estimate the discharge for

8

4
4

a of 50ha during a storm

8

AT

5x103

8

apezoidal section having base width of 12m
V) in a reach of 8km. During a flood the
reach is given below.

10

[Section  [Elevation of | Water suface]  Remarks |

bed (m) | elevation (m) Yya. ('7\1
Upstream 100.2 1027  [Manning'sn =0.03 :
[Downstream| 986 101.3

(b} What is flood? How do you mitigate flood in flood prone area?
Explain. 6
5(a) The ordinates of & 4 hour UH of a basin of area 25 km?2 are given
« below: 10

Tir) |0 [4] 6 [12]16]20 |24 |28|3

UH(m%)I 0 [20] 65 ] 90 | 130] 170 180 160 | 110

Calculate the following:

(i) 4-hr DRH for a rainfall of 3.25cm with ¢-index of 0.25cm

#2110 he TTH hv nsine the method of superposition.

) What are the factors that

6(a) Using
for return periods o
1200 and 1060 m3/s respectively.

(b)

(i)

(i1)

(i)

Write short notes on any TWO:
(i) Role of groundwater in irriga
(ii) Current meter

(iii) Double Man Curve

(3)
affect the runoff from a catchment,

thod, the flood magnituck
river are found to B

30 years data and Gumbel's me
{ 100 and 50 years for a

Determine the mean and standard deviation of the dat
used? Take values of reduced mean and reduced standari
deviation in Gumbel's Extreme value distribution for n=3
as 0.5362 and 1.1124 respectively. ]

Estimate the magnitude of the flood with a return period @

500 years.

What are the 95% and 80
estimate if f(95%) = 1.96 and f(80%) = 1.28.

o, confidence limits for thi

tion development

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

" All questions carry equal marks. The marks allotted for each sub-questior:

is specified along its side.
Answer FIVE questions.
" 1(a) What is hydrological cycle? Explain its components briefly with

- sketch:’ s

5x16=80

~

(b) A small catchment of area 150 ha received a rainfall f 1C.5 cm

()

 the precipitation?

in 90 minutes due to a storm. At the outlet of the catc:ment, the
stream draining the catchment was dry before the storm and
experience a runoeff lasting for 10 houtrs with an averagce
discharge value of 2m3/s. the stream was again drv after the
runoff event: a) what is the amount of water which was ncf
available to runoff due to combined effect of infiltration,

evaporation and transpiration? b) What is the ratio of runoff to
6+4

Explain the methods to calculate average rainfall over a
catchment using data from raingauge station network? Illustrate

them with sketch. . o

(b) The annual precipitation at station Z and the average

neighbouring station are as follows:

ipitation | 10 stations Precipitation | 10 stations !

vear P;etCZ’Zr;m) average (mm) Year at ZF()mm) average (mm)
1972 35 28 1980 30 26
1973 37 . 29 . 1981 31 31
(1974 39 31 1982 35 36
1975 35 27 1983 38 39
| 1976 30 002D 1984 40 4
1977 25 21 ' 1985 28 32
1978 20 17 ' 1986 25 30
1979 24 21 1987 21 23

o BERRSR R
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(2)
Use double mass curve analysis to correct any data

incosistencies at station Z for later years. 10

3(a) A storm with 10.0 cm precipitation produced a direct runoff of
5.8cm. Estimate ¢-index of the storm using given time
distribution of the storm. 8

[ Time from start () [1]2]3]a]s5[6]7

[ Incremental rantain eacn hour (am) | 04 [09 | 15 | 23 18[16] 1 [05

() How do you measure the flow in the river cross-section using

velocity area method? Explain with sketch. 8

4(a) Followings are the ordinates of the hydro graph of flow from a
catchment area of 770 km? due to 6hr rainfall. Derive the
ordinates of flood hydrograph due to 3.3cm effective rainfall of
2-hr duration. Make a suitable assumption regarding base

flovs. 10
!T(nn!0J6[12]18f24!30[35[42[43{54 60 | 66 | 72
[o(m:/s)[:zojss[msfsso[400f350]270[206]145[100 70 [ 50 | 42

(b) What do you mean by Unit Hydrograph? Explain its assumptions

and limitations. 8

)a) In a time series data of annual peak flood for 75 years, the mean
and standard deviations are found to be equal to 5565 and 1752
m?/s respectively. Using y,=0.556 and S,= 1.189 (for 75 years):

(1) Determine the peak flood for 0.4% and 0.25% exceedance
probability by Gumbel's method.

(1)) What would be the confidence limit at 80% and 90%
confidence level if f(c)=1.282 and 1.645 for 80% and 90%
confidence level respectively. 4+4

) Using the figure below calculate the discharge from the main
well, ' 8

s St e asre T

6(a)

(b)

Define flood. Write cause and effects of flood. What are 1
hydro-geomorphological characteristics of flood? 1+

The following are the monthly pan evaporation data
January to December at Kathmandu Airport station in a year
cm. 16.7, 14.3, 17.8, 25.0, 28.6, 21.4, 16.7, 16.7, 16.7, 21
16.7, 16.7. The water spread area in the beginning of Janu
was 2.8km? and at the end of December it was measured
2.55km?. Calculate the loss of water due to evaporation in
year. Assume pan coefficient as 0.7.

P osy
o
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¢ Candidates are required to give their answers in their own words as far
1 as practicable.

| 41l questions carry equaﬁnarks. The marks allotted for each sub-question
| s specified along its side.
' inswer FIVE questions. 5x16 = 80

ya‘]/Dcscribe importance of hydrology and its application in

e eering. . 4+4
W/A)i:ntagonal plot consists of a rectangle and a triangle. The

triangle is attached to one side of the rectangle forming the
pentagon. The sides of rectangle are 3, 5, 3 and 5 km and that of
the triangle are 5, 4 and 4 km. If the rainfall at the comners of the
Tectangle are 12, 8/13.5,‘ 11 cm and at the vertex of the triangle
is 7cm, resulting from the storm, calculate the average
precipitation. 8

2(a) Using Penman's formula, calculate consumptive use of rice
vegetation for the month of February. Take the following data: 8
(i) Wind velocity measured at 2m height= 30 km/day
(ii) Elevation of the area= 220m
(iii) Relative humidity= S0%

(iv) Mean monthly temperature= 16°C

{(v) Latitude= 22°N

(vi) Saturation vapour pressure= 13.67 mm Hg

(vii) Gradient of saturation vapour pressure versus temperature
curve= 0.86 mm per °C

(viii) Extraterrestrial radiation for given latitude= 11.94 mm/day

(ix) Maximum possible sunshine hour= 11.42 hr.

(x) Actual sunshine hour= 7.20 hr

(xi) Albedo= 0.20
(b) What is ¢ index? Describe its construction procedural steps for
basin producing runoff. 2+6

Contd. ...

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

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions. Bx16=1

=)

[ 8

1{a) Describe hydrological cycle with a neat sketch and labels en it. 8

(b) During a month of a raingauge went out of order while the oth>r
three gauges in the basin reported rainfall of 107, 89 and 120
mm. If the normal annual rainfalls for these three gauges are
1120, 935 and 1200 mm respectively and the normal annual
rainfall of the broken gauge is 978 mm, estimate the missi:
monthly rainfall at the broken gauge.

\g

€0

2(a) Describe the weighing bucket type recording raingauge with a
neat sketch. Mention its advantage and disadvantage.

97]

+3
(b) For a drainage basin of 600 km?, isohvetals drawn for a storn
gave the following data:
isohyetals interval (cm): | 15-12 | 129 | o6
inter-isohyetals area (km2): | 92 | 128 | 120

HIER

75 | 85 |

-

Estimate the average depth of precipitation over the catchment. 3

3(a) Define evapotranspiration and factors that affect it. 244

(b) The ordinates of a 4 h UH of a basin of area 300 km? measure i
at 1 hintervals are 6, 36, 66, 91, 106, 93, 79, 68, 58, 49, 41, 3¢ _
27, 23, 17,13, 9, 6, 3 and 1.5 m3/s respectively. Obtain tha
ordinates of a 3 h UH for the basin using the S-curve techniqur
Ignore the discharge fluctuation at tail end. |

1)
4(a) Describe the factors to be considered while selecting streaia
gauging site. ' 3

Contd, ..
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(2)

| The data obtained during a stream gauging using a current meter
with a rating v= 0.04+0.65 N is given below. The velocity at all the
verticals is measured at 0.4 times the depth of flow from the
streambed. Compute the discharge using area-velocity methed. 8

3(a)

(b)

(2)

List Dupit's assumptions. W‘rivc expression for steady radial
into a well in unconfined aquifer from basic principle. ]

During very high flood, a site becomes inaccessible. Under
situation, suggest appropriate method of discharge measur

5{a) Describe hydro geomorphological characteristics of river.

8

Distance from the bank (m) | Depth (m) | Revolubans | Time (s) with its procedural steps.
- B . .
0 : i : ’4(:1) A watershed of 3130 sq. km was subjected to a storm of
10 08 L ws: duration from which the following hydrograph resulted:
490 18 e ?2 Time (hr) using 24 hrsclock | 3 | 6| 9 [12]15]18]21]2413
7.0 32 < i Discharge (m¥s) | 20 | 16 | 175 270]230)200 170]150]130(1
37 5
100 y = 3t Time () using 24 hrs ciock | 8 [12] 15 [ 18 ] 21
154 = . > Discharge (m¥s) | 100 90 | 80 | 70|60 °
18.0 28 51 50 _
190 26 25 43 What is the rainfall excess for the storm? Obtain an UH for
2;0 Py 2 3 watershed. Use straight line method for base flow separation
' 240 20 20 41 ‘% Describe why knowledge of flood is important im w
250 0 0 0 v(}w'urces planning. Explain mitigation measures of fi
affecting irrigation command &rea.

The following information are available at a gauging site:

(b) The flood frequency for a stream has been found to be as follows: ol [River | Data length (Years) | Mean of fload (ms) | Standard deviaton (mh
Refurn Period (years) | Peak discharge (ms) \_/(/fA 80 200 o
10 108 B 50 5400 3210
; 2L = — (i Estimate 200 years and 500 years floods for the two o
using Gumbel's method. -

(i) Estimate 95% confidence limits for the 200 years and
years flood.

Estimate the peak discharge for the return periods of 400 years
and 5 years by using the Gumbel method. 8 .

Derive the relation of discharge from unconfined aquifer with

6(a)
required sketch. 8 . (b) Distinguish between the followings:
(bj Write short note on any TWO: 4+4 | '[Mnﬂltration capacity and infiltration rate
{a) Rainfall hyetograph 3 (ii) Depression storage and interception
/6. Write short notes on: 44

(b) Infiltration
(cj DAD Curve

,ti‘{) Return Period
{by Limitations of unit Hydrograph
(c) Limitations of Rational formula

\/@Ide&l location for a rain gauge station

i

e
-
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Candidates are required to give their answers in their own words os far
as practicable. '

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions.

1(a) stify the importance of hydrology in civil engineering. Also
briefly discuss on the various process involved in hydrological

cycke’ with neat sketch. 3+5
( The infiltration rates observed during a test on a double ring

infiltrometer are as given below:
t(hrs) |0.0417 | 0.125 | 0.333 075 | 15 25 3.5 4.5 55 1
f(cm/h) | 0.781 | 0.747 | 0.662 | 0.535 0.370 | 0.255 | 0.224 | 0.218 | 0.207 |

1

Determine the constants fo, f and K of the Horton’s equation
which fits the above data. 8

2(a) Mrite down Penman equation and explain all variables and
onstants involved in'it with units. 8

C
: (b) ith the following data, compute discharge for a river: 8
. |
i
1

Dt:wse:abnacnekf(rr?x? Depth (m) 523‘}'&’3';2:5 Obsgrl:/;attif:so(fsec.)
1 1 40 100
3 2 60 100 |
5 2.5 110 150 |
7 2 90 150 ‘.
9 15 50 100 |
T 1 30 100 g
12 - e

Contd. ...
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(2)

Calibrated value of constants for current meter: a=0.51 and

b=0.03.
1/\:/(:131 does 'stream gauging' mean? Describe the velocity area

method used for stream gauging. 246

(b) The following are the ordinates of the total runoff hydrograph of

flow from a catchment arca of 770 km? due to 6 hour rainfall. 345

f'T(hlr) 06|12

18‘24 30| 36 )42 |48 54]60 66|72

Discharge, Q(m3/s) 140 |65]215]360 40%350 270 | 205 | 145|100 |70 50 ﬂ

}[;»)/ Define unit hydrograph. What are the assumptions and
limitations of unit hydrograph?

(b)

(iy Derive the ordinates of 6-hr unit Hydrograph in tabular

form.

(iij Calculate the flood hydrograph for 2 successive storms of
9.5 cm and 12.5 cm of 6 hours duration having ®-index of

0.25cm/hr.

8

e following peak discharge represents the annual maximum

flows for the Bagmati River at Karmaiya for the year 1961 to

1975. 8
@r 11961 1962’1963 1964 | 1965 | 1966 | 1967 | 1968 | 1969
Peak discharge (m3/s)J4510 7060!4550 3500 | 3420 | 3880 | 2740 | 3650 | 4350

Year J1970 1971‘1972 1973 | 1974 [ 1975

T

Peak gischarge (m¥s) Jl 2660 | 8030 13090 4080 | 2930 | 2410

-

Calculate the 10-, 50- and 100- year flood assuming Gumbel
distribution. The Gumbel’s reduced mean and reduced standard
deviation for 15 samples are 0.53 and 1.10 respectively.

~

>(a)

hat are the methods to calculate the mean rainfall over a

7 /| drainage basin? Write the advantage and disadvantage of these

methods.

8
Contd. ...

(b)/"A 60cm diameter well i

(3) /
s being pumped at a rate of 1360 lit/ mir

K//At a distance of 6m from the well, the drawdown was 6m and

6(a)

(b)

15m the drawdown was 1.5m. The bottom of the well is 9m belg

the ground water table:
(i) Find out the coefficient of perrneabiiiry_
(iij) If all the observed points were on Dupuit Curve, what w:
\the drawdown in the well during pumping?
(i) ,What is the specific capacity of the well?
(ivy What is the maximum rate, whic
vell?

Definé flood. What are the causes, effects and mitigati

h can be drawn from th

rd
measures of the flood?

An evaporation pan 1.2m diameter was used to find out
evaporation loss from the reservoir. The pan was initially filled 1
with water up to a depth of 8cm. During the pericd
observation, a rainfall of 4cm was recorded. At the end of tl
observation, the depth of water in the pan was found to !
8.5cm.Taking pan coefficient=0.7, determine the evaporati
from the reservoir. Take water spread of reservair=20km?.

~n
ey
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Candida.tes are required to give their answers in their own words as Jar
as practicable.

@ll questions carry equal marks. The m
is specified along its side. '

Answer FIVE questions.

arks allotted for each sub-question

‘ /l/(a)/ﬁeﬁne hydrology and explain its application in civil engineering

fields. 046
(b) Calculate average rainfall over a catchment of area 8km? by
three methods. 8
\/ Station lDTAnnual Rainfall I Isohetal Polygon Area
(mm) nterval | Area enclosed (%)
(m) (sq. km)
A 2256 1.80-2.00 1.25 15
B 2534 2.00-2.20 0.75 36
" C 2123 2.20-2.40 s 21
| D 1867 2.40-2.60 0.85 11
[ E | 2000 [260-280 2.0 22
2(a) : rite down the steps with formula to calculate evapo-
\ transpifation from Penman's method. 8

(b) For the Horton model, the infiltration rate at beginning of
ra'in'fallw is l(jcm/'hr and decreased to lcm/hr after 10hr§. A
total of 70cm of water infiltrated during 10 hour period.

-8
\(ynpute the value of 'K' of the Horton model?

3(a) How do you develop S-cuxye
its uses.

from D-h unit hydrograph? Explain
6

(b) The ordinates of 6-hr UH are given below:
Tme9_[0[9]¢]
6-hr OH ordinates n
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A storm has successive 3 hr rainfall of 3, 5 and 4 cm

respectively. Assuming a ¢ index of 0.20cm/hr and a base flow
of 53 m3/sec, determine resulting flow hydrograph. 10

4(a) What is rating curve? Write down standard equation for
rating curve. Explain in detail the procedure to estimate the
parameters of the rating equation. 1+1+6

(b) Compute discharge of a stream by following data. A current
‘\/" meter with calibration equation V = 0.30N + 0.032 where V in
m/sec and N is revolution/sec is used to measure the
velocity. ' 8

Distance 0(2| 4|6 |8 ]|10]12 14{16 18 | 20 | 22
Depth (m) 011143|72(85|7.4]56[47(|35(2.1]1.4}0
Revolutions/sec at0.2d |0 ]3] 4 | 6 |65 7 | 6 |85| 5 | 3 210
Revolutions/sec at 0.8d | 0 | 2 5565|6348 4 [25(15|0

5(a) Describe various hydro-geomorphological characteristics of
river. 8

N (é) The flood discharges for 25 & 250 years from fitted Gumbel
distribution are 90 and 500m3/sec respectively. Estimate flood
magnitudes for 50, 500 and 1000 years by Gumbels method
analytically. 3

6(a) How is the double mass curve technique used to check the
consistency and adjust the rainfall at a suspicious station?
Explain with neat sketch. 8

(b) A well penetrating an unconfined aquifer 20m thick below water
table is pumped at uniform rate of 600 ltr/min, till the water level
in the well becomes steady. Two observation wells drilled radically
at a distance of 20 and 80m from the centre of well, show
depression of 3.2 and 1.1m respectively. Determine coefficient of
permeability. 8

AN
AAA
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Candidqtes are required to give their answers in their own words-as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

i Answer FIVE questions.

1(,a)/Why do you think study of hydrology is important for civil

5 engineer? Explain the components of hydrological cycle. - 4+4

of a river, the average annual rainfall values at these
stations are 800, 620, 400 and 540mm respectively. (i)
Determine the optimum number of rain gauges in the
catchment, if it is desired to limit the error in the mean
value of rainfall in the catchment to 10% . (ii How many

{
\y']‘here are four rain gauge stations existing in the catchment

more gauges will then be required to be installed. 8
2(a)-Define point rainfall. Explain the methods for finding the average
rainfall. 2+6

|
(b) A catchment area of 30 km? has one recording gauge; during

a storm the following mass curve of rainfall was recorded.

h’imefromstartofstorm(hour) 0|24 |68 [10]12]14
Accumulated rainfall (mm) 0|6 |17 |57|70 | 81|87 |90

G
If the volume of the runoff due to the storm measured is 1.2*10m3
estimate the @ index of the catchment. 8

}(a) Derive the equation for potential evaporation from Penman
(  method in which explaining the long wave radiation, short
L\ wave radiation, net radiation and solar radiatloll. 10
(b) What return period you would adopt in the design of a culvert
on a drain if you are allowed to accept only 5% risk of flooding
in the 25 years of expected life of the culvert? 6

Contd. ...

PURBANCHAL UNIVERSITY
2010
B.E. (Civil)/Fourth Semester/ Final -
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG263Cl: Engincering Hydrology

" 3(a) Elucidate the causes and effect of flood.

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

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer FIVE questions.

. 1(a) " Define hydrology. Describe the scope of hydrology and its

application to civil engineering. 2+4+2

(b) The isohyets drawn for a storm which occurred over a drainage
basin of area 950Km? yielded the fallings:
Isohyet interval, mm 8575 | 75-65 | 65-55 | 5545 | 45-35
Area between isolayet Km2 | 1250 | 236 | 264 | 175 | 150
Determine average depth of rainfall over the basin. 8

2(a) What are the factors affecting infiltration. The mass curve of a__
rainfall of duration 100mm is given below. If the catchment had

an initial loss of 0.6cm and a ¢ index of 0.6cm/hr, calculate the
total surface runoff from the catchment. 6+4

Time from rain start (min) | 0 | 20 | 40 {60 ] 80| 10}
Cumulativerain (cm) | 0 [05({1.2]26]33]35]|
(b) A reservoir with a surface area of 250 hectare had the following
' average values of parameters during a week: water temperature
=20°C, relative humidity = 40%, wind velocity at 1.0m above
ground = 16km/hr. Estimate the average daily evaporation from
the lake and +ve volume of water evaporated from the lake during
that week. 6
6
(b) From the analysis of available data on annual flood peaks of a
small stream for a period of 35 years, the 50 year and 100 year
flood have been estimated to be 660m3/s and 740m?/s using
Gumbel's method. Estimate the 200 year flood for the stream for

a record length of 35 years, }n =0.54034 and o, =1.12847.
’ Contd. ...
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(2) ™

4(a) Discuss the points that are to be considered while sclecting site
for stream Gauging. 8
{b) During a high flow, water surface clevation of a small stream

were noted at two sections A and B, 12 km apart and data arc
presented as below: )

Saction Water Elevation | Section Area Hydraulic
(m) (m3) Radius {m)

A 104.771 73.293 2.793

B 104.500 83.375 2.089

Calculate discharge of river by slope method. Take Manning's
cocfficient as 0.012. 8
5(@) A 50cm well completely penctrates an unconfined aquifer of
saturated depth 40m. After a long period of pumping a steady
rate of 500 lpm, the draw-down in two observation wells 2.5 and
7.5 from the pumping well were found to be 3.5m and 2.0m
respectively. What is the drawdown at the pumping well 8

(b) Describe any one type of recording raingauge with neat sketch. 8

6(a) A catchment has 6 rain gai.lgc stations. In a year, the annual
rainfall recorded by the gauges are as follows:
Station A B c |. D E F
Rainfall, cm | 83 103 180" 110 - 99 137
For a 10% error in the estimation of +ve mean rainfall, calculate
the optimum number of stations in the catchment. 8
sketch. Also write limitations

(b) Explain unit hydrograph with neat
of unit hydrograph.

(2)

A(a) Define Infiltration, Explain the factor which influence it.

(b) Compute the stream flow for the measurements data given beloy, ‘

- —— —— e g o e - e p— A -a—- ——d
/l)istanm(m) ( ; 1‘21’18]—2.4 3096[%148 54 |81
,,,,,, S B e S e T S et |
Depth(m) 0 03L1.29!2.15 2.55(2.22|1.63 141&165 06304

Velocity(m/s) at 0 2d

f— e

\L/elocuy (m/s) at 0 841 0

T
08305404
vl Rl |

"0 loazlos7 078|067 0.81]0.75]0 69

025(0.54| 06 | 03 051 L045!0 39103304
|

] |

R

NN W

5(a) Define unit hydrograph. Explain its characteristics.
(b) The ordinate of 3 hour unit hydrograph of a catchment are ¢
below.

Time (h) B [3]
Ordinate  of 3 hour UH 3 (m/sec)

Derive the flood hydrograph at the catchment outler !
storm below:

mme from start of storm (h)| O l 3 6

Accumulated rainfall (cm) 0 | 3.9

F=

@ Index of the catchment as 0.3 cm/h and a cons
flow as 10m3/sec.
6(a) Explain the classification of river.

(b) Design a tube well in a confined aquifer for following <.-
Required discharge = 160 lit/sec S~
Thickness of confined layer =30.00m @
Radius of influence= 300 .00 m
Permeability co-efficient =120.00 m/day @ P ¢ .

Drawdown= 5.0m

&
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PURBANCHAL UNIVERSITY

o 20183
LK (Clvil)/ Fonrth Hemester/ Vinal

Thne: 03:00 hirs,
‘llmmﬁ"l()h Hydraulloa (New Courne)

Full Marks: B0/ Pass Markes: 727

Condidates are required to give thelr answers in thelr own words as for
an practicable,

All questions carry equal marks, The marks allotted for euch sub-oquestion
{5 spectfied along ita side, Assume sultable data (f necessary,

Anawer FIVE quontions, G716%80)

1(n) Derive Darcy-Weisbach equation, Define and explain Hydraulic

priade line and energy grade line? A4

For n viscous flow through a pipe of diameter 150mm, the
maximum velocity is 3m/s, Find the mean velocity and  the

radius nt which this occurs, Also calculate the velocity at 20mm
from the wall of the pipe.

(b)

%
2(n) A siphon of diameter 170mm connects two reservoirs having, a
difference in elevation of 10m. The length of the siphon is 500 m
and the summit is 3.5m above the water level in the upper
reservoir. The length of the pipe from the upper reservoir 1o the
aummit is 90m. Determine the discharge through the siphon and

alno pressure at the summit, Neglect minor losnes, The coefficient
of friction= 0,0045.

2
(b) Derive the expression for pressure risc for a sudden closure of
the valve when the pipe is considered elastic. Describe any one
relief devicen constructed/installed against the action of water

hammer.

444

(ﬂn’[‘ Discuns about the Equivalent pipe?

maximum velocity. Take C=355.

4(n) Derive discharge equation for triangular notch/weir.

Scanned with CamScanner

q
(b) Show that for the most cconomical trapezoidal open channel
section, top width will be equal to twice the length of the sides, 6
(c) The rate of flow of water through a circular channel of diameter
0.6m s 150 Ips, Find the slope of the bed of the channel for

6

6
Contd. ...
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(b) A trapezoidal- channel has side’ slopes 1:1. It is required 0~
- discharge 13.75 m3/s of water with a bed gradient of 1 in 1000 If
* ‘unlined, the value of Chezy's coeff. is 44. If lined with concrete, its

value is '60. _The"cost per m3 of excavation is four times the Cf)st
per m3 of lining. The channel is to be the most efficient one. Find
whether the lined canal or the unlined canal will be cheaper. What

| ‘will be the dimensions of that economical canal? | 10
S5(a) Derive governing equation of gradually varied flow and write the
' condition for backwater and drawdown profiles. ' 6+2

(b) A rectangular channel 3m wide has a bed slope 0.0005. The
-~ discharge through the channel is 3 m®/s. Estimate the distance -
. between two sections if the depths of flow at upstream and
- downstream section are 0.8 m and 1.1 m respectively. Manning's

coefficient will be assumed to be 0.015. - 8

6(a) W1:ite short notes on a:ny\ TWO: 2x4é8
(i) Differentiate between rigid and mobile boundary channel
(ii) Specific energy curve | '

.- (iii) Scale cﬁects_ in model studies

(b} Derive “hydraulic jump equation and express it_’_ n térms_ of
" upstream Froude Number. - R — ;

A
"W
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PURBANCHAL UNIVERSITY

. 2017
B.E. (Civil)/Fourth Semester/Final

Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32
BEG262CI: Hydraulics (New Course)

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

{&ll que:'stions carry equal marks. The marks allotted for each sub-question
is specified along its side. Assume suitable data if necessary.

Answer FIVE questions. 5x16=80

1(a) Derive an expression for velocity distribution in pipes for a
laminar flow? 8

(b) An average velocity occurs at 7 07 cm from the pipe centre. If the
velocity at 4cm from the pipe wall is 0.96 m/s, determine the
average velocity. _ S . 8

c/2(4\) Water flows in a pipe of diameter 30cm. Whether the flow is
Q— " laminar or turbulent, if the discharge through the pipe is 0.5
M3/s and head loss during the flow is 0.2m. Considering the pipe

flow as hydrodynamically rough, determine the absolute
roughness of the pipe. Kinematic viscosity of water is 106 m?2/s. 8

(b) Determine the piezometric head of the junction of pipes
o connecting three reservoirs A, B and C. Water surface levels of
(o reservoirs A, B and C are 70m, 60m and 50m respectively.
Lengths and diameters of the pipes connecting A, B and C are
1500m, 1200m and 1000m, and 450mm, 350mm and 250mm.
Friction factor of all pipes is assumed to be 0.02. 8

§/ 3(a) Derive Chezy's equation for an open channel flow. 6
_~ (b) For the most economical trapezoidal channel section, show that
" top width of flow must be equal to twice the length of the channel

side. 6
2 (c) List out advantages of triangular notch over rectangular notch. 4

N
\/4(&) For purpose of discharge measurement the width of a
X rectangular channel is reduced gradually from 3m to 2m and the
D} floor is raised by 0.3m at a given section. When the approaching
depth of flow is 2m, what rate of flow will be indicated by a drop
of 0.15m in water surface elevation at the contraction section? 10
‘ ' Contd. ...
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4 (bY Classily and sketch all the possible water surface

S(a)

(b)

5

(2)
profiles? 6

flow depth after the hydraulic

depth and upstream Froude
basic. 8

Derive an expression to calculate
jump, based on upstrecam flow
Number. Apply the momentum equation to derive from

A rectangular channel 7.5 m wide has uniform depth of flow of 2
m and has bed slope of 1 in 3000. If due to weir constructed a.lt
the downstream end of the channel, water surface at a section 18

raised by 0.75 m, determine the water surface slope. Assume
: 8

manning’s n = 0.02.
Write short notes on any FOUR: 4x4=16
(a) Distorted and undistorted model

(b) Types of bed forms

(c) Type of hydraulic jump

(d) Notch ventilation

(e} Equivalent pipe - : : 2
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Candidates are required to give thei .
s e o
as practicable. gt I answers in their own words qs far

{uz que§tions carry equal marks. The marks
. is specified along its side. Assume suitable

_ Answer FIVE questions.

allotted for each subqueéﬁon
data if necessary.

_ 5x16=80

1(a) ?61; \&;zzgrgi:vsels mb the two TCSETVOirs 1"x.and B are respectively
! .om above datum. A pipe joins each to a common .

point D where the pressure is 103 kN/m? gauge and height is

45m above datum. Another pipe connects D to aﬁbther tank C.

What will be the height of water level in C assuming the same

| value of friction factor for all pipes? 8

(b) Derive the equation for frictional head loss in turbulent flow. 8

2(a) A pipe line, 16 km long, supplies, 40 millions liters of water per
day to city. The first 5 km length of the pipe' is of Im diameter and
the remaining part is 0.8m diameter pipe. If the water to the city
is to be supplied at a residual head of 15m of water, calculate the
supply head at the inlet end. Neglect minor losses and assume
{=0.03 for the entire pipe line. Neatly sketch the hydraulic
gradient for the pipe line. _ 8

(b) What is a syphon? Prove the pressure at the summit of a syphon

is negzuve. - 4+4
3@ A ‘water main of concrete pipe 3200m long and 0.3m diameter
dischargés into a reservoir at the rate of 10%106 litres per day. If

pp. P ‘. ..1_.;’ = .
this line is gradually closed by operating a vaivé at i< TESErvoir
. . . g - 1"-‘
end in 16 seconds, show that there iz a possibility of pine burst.
. A " - X . . . 1.’ v '] ~_? ) \.
The safe pressure of concrete pipe is 243.25 L /. 8

Classify open channel with respect o time, space and hyd;au\}c
regime. Critically show the difference between pipe flow and open

444
channel flow.
Oamtd. i
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)9)

(®)

S(a)
(b)

depth at venacontracta being 0.5m. Will
If so. determine its location. Use a single step for the computation

@ "

economical trapezoxdal SCCthnS 8

e measm:er;ént the mdth “of a

For purpose of d15c.harg :
rectangular channel'is reduced’ gradnallYﬁ' om-3m° t0-2m- and the
When the approaching

floor is raised by 0.3m at a given section. ¢
depth of flow is 2m, what rate of flow. will.l be indicated . by a Op,,_ :
of 0. 15m in water surface elevation'at’ the: contracted sectlon? 8"

Describe Shield's approach of predlctlng critical tractive stress. 6

Derive the equation for most

Water flows from an under sluice into a very wide rectangular

channel. The channel has a bed slope of 1 in 1000. The sluice is

regulated to discharge 6 cumec per metre Wldth of channel, the
a hydraulic jump from?

with Manning's n=0.013. 10

Write short notes on: 4x4=16
(a) Scale eﬁect inn model studies - |
(b) Types of weir

(c) Condition of uniform flow

(d) Laws of fiuid friction.

13
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ve their answers in their own words as far

Candidates are required to gi
as practicable.
arks allotted for each sub-qu

All questions carry equal marlks. The m ;
is specified along its side. Assume suitable data if necessary.
5x16=80

Answer FIVE questibns.

1{a)} What do you understand by Laminar and turbulent flow?

Describe laws of fluid friction for laminar and turbulent flow with
2+6

necessary sketch.

estion

m diameter and 900m long, pipe 21is
and pipe 3 is 15cm diameter and

700m long. The friction factor for all pipes is 0.03. The surface
ns of reservoirs A, B, and C are 160m, 150m, and 120m
r or leave reservoir B? Also find

(b) In figure below pipe 1 is 30c
n0cm diameter and 250m long,

 elevatio

respectively. Does the water ente
the flow rate in each pipe. 8

2(a) List factors affecting magnitude of pressure rise/fall due to water

hammer. Describe physical phenomena of water hammer due to

instantaneous closure of valve at the end of constant diameter
2+6

pipe.

Differentiate between pipe flow and open channel flow? [llustrate

4+4

the classification of slopes.
Contd. ...
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(2)

3(a) Derive fundamental equation of uniform flow in open channel. 38

(b) Why notch ventilation is important? Describe briefly. Find the

4(a)

(b)

percent error in Q if there is a 1° error in the measurement of the
total vertex angle of a triangular weir having a total vertex angle
of 60°. 3+5

Derive necessary expression for maximum discharge to pass
under moveable sluice gate installed across rectangular channel.
8

Describe characteristics of subcritical, critical and supercritical
flow in rectangular channels. 8

5(a) A rectangular flme of timber (n=0.013) is 1.6m wide and carries

1.7 cumecs of water. The bed slope is 0.0005, and at a certain
section the depth is 1.0m. Find the distance (one step) to the

section where depth is 0.85m., is the distance upstream or

downstream. 6

Water flows over the crest of a 1:30 model spillway, and the
velocity measured at a particular point is 0.4 m/s. What velocity
does this represent in the prototype? The force exerted in a
certain area of the model is measured to be 0.15N. What would

be the force on the corresponding area in the prototype? Develop

your own dimensionless ratios. 10

Write short notes on any FOUR: Ax4=16

(a) Conditions for continuous supply for syphon
(b) Critical tractive force approach

(c) Hydrodynamically smooth flow

(d) Types of Jump

(e) Concept of specific forces

ArA
ARA
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quired to give their answers in their own wo

Candidates are re
as practicable. . e ¥
The riarks allotted for cach sub-question

All questions carty equal marks. ( ;
i side. Assume suitble data if necessary-

is specified alongit

Answer FIVE questions. Q. No. {4) and (5) are compulsory-.

1 Derive the Hazen poisseuile Eﬁuation of instantaneous velocity
for laminar pipe flow and also find out the position of average

¥ ' 4+4

velocity in pipe flow. |
(b) ter flows through a pipe di;ameter 75rmm at Reynolds number
80000. The pipe is commercial with absolute rm‘lghness of
0.10mmnt. What head loss,is £ybe expected in 0.3km lerigth of this

pipe? 8

2(a) A pipe network i
from point B and D to the atm
kpa. Find out Q, Qs and Qbp.

 5x16 = 80

s shown in figure below. The water flows out

osphere. Pressure at point A is 70
The pipe are of same material of

f=0.018. 10
B B
10w, { O A~
c
1100w 1D
| t
' .
// | 7 o D Q 3o
/\(ly/ What is summit point in siphon? Write down the expression for
2+4

summit pressure in siphon.
tion for unsteady flow in pipe from first

the equations for rse in pressure at .
7+3

3(a) Derive the Euler’'s equa
principle. Write down

gradual and rapid closing of gate in pipe flow.
Contd. ...
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(2)

(b) What are condition for uniform flow in open channel? Show the

relationship between chezy, darcy and Manning’s coefficient in

open channel flow. 3+3

4(a) The cross section of a straight river is approximated as shown in

figure below. At what depth will 100 m?3/sec of water flow? The
‘ 8

bed slope is 0.001 and Manning’s n 0.022.

i "77‘7./
X7 | .
= . . =
p - == |
- 3 < . /
~ ‘K (4 P
- 5"3"’
e
. —
< o
{Owa ~3]

{’e the momentum equation for non uniform flow in open
' 8

a) A rectangular channel com%%‘;f-ing a discharge of 30 m3/sec is- 12
m wide with bed slope 1 in 6000 and Manning’s n=0.025. The
depth of flow at a section is 1.5m. How far upstream OT
downstream the depth of flow will be 2m? Find also the type of
profiles. Use direct step method and take only three steps for

P “calculation. 8

A

(b) What is incipient motion in mobile boundary channel? Write the
procedure to design the channel in alluvial ;«Kﬂ/ e 246

W short notes on any TWO: ‘ 8+8
,@{gfdraulic jump in open Ch%l flow :

(b) odelm
¢P Rectangular and Triangular notches

—

A
AAA
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BEG262CI: Hydraulics

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

as practicable.
All questions carry equal marks. The marks allotted for each sub- question
is specified along its side. Adopt data suitably (if req i : ‘

r FIVE questions.

Derive Darcy—Weisbach Equation.
(b) honzontal pipe 60mm in diameter conveys oil of speciﬁc‘:' weight
9 OON/m3. The pressure difference between two sectlons 8m
apart is found to be 20000N/m?2. The oil flowing in the p1pe is
cbllected in a weighing tank. It is found that 7020 N of oil is
collected in 4 minutes. Find the dynamic wscos1ty of oil. 8

2(a) Calculate the flow through each of the pipe of network as shown:

below.

(b) A 900 mm diameter steel pipe carries water at the rate of 1.5m3/s.

ss of 1 cm. The elastic modulus of steel is

e at the end of

v The pipt wall has thickne
he W 2.11 x 106 kg/cm? and the pulk modulus of water is 2.15 x 10

kg/cm?2. Determine the increase in pressure if the valv

3.5 km long pipeline is closed in 3.5 seconds. 8

3( ifferentiate between open channel flow and pipe flow. Describe
different shapes of open chan 5 4+4

Contd. ...
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(4)

- e ,ﬁ’/ -~

; ;‘u‘q 1\ Aripeseoldal - chinn oy e A fuec, of waber sy s oo
# desipgned 1o have mominimim cross seotion, 1Hnd o Liottorm width
and depth B the e ul eoda LA 1200 mrid side slope s A5
ah prees, alsg ) s! z(/ r
Auy” ‘//Hh'l Haws thrangh o fdnnpedar cighibangled weir fivet and fhern
aver worectangdar welr of Lin width, The discharge co-etficient of
y thes trisnpilar nnd reo m’u;mlm welrs arg 0.6 and O, reapectively,
Wthe depthe of witer aver s riangidur welr s SO0 iy find e
depth of water over the vectangular welr, “
(h) Derive specific force Wountion for non uniform flow In open
chinnnel from haslos, #
/m) The discharges of water throvgh a rectangalary channel of width
sin, b Y om? feec when depth of flow of weter is 1. 2m, Calculite;

/ (i) upm ific, anerpy of the flowing water,
‘. (if) Cyitica fll’mh and critical velocity and

-~

N

(1i4) alue of /r;hnhuuu) sppe] ifie enerpy. DAAND,
/ﬂy st all (hle methods of solving CGradually Yarled Flow and
L desoribe st least one with nest shetohes, W6
( My {/'/}m! are, uges of hydranlic jump? Prove that energy loss in the
g (1, 1) 8
jurnp as by 00 )
PRSI Ay,
s Wim short notes on any 'THO; 444
(1) Hsurgye Tank '
" of model testing ’}”i
(1) Madded and sbyantiggs 01 0o g o
() b gl 116 11668, y )
’m k({'//
P . ”‘,}
s
/
n
e & /
e/ ()
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[ . 2014 (0O1q)
B.E. (Civil)/Fourth Semester/Chance

Time: 03:00 hrs. Full Marks: 80/Pass Marks: 32
BEG262CI: Hydraulics

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

All que§tions carry equal marks. The marks allotted for each sub-question
is specified along its side. Adopt data suitably (if required).

Answer FIVE questions.

1(a) Explain boundary layer theory. Define displacement, momentum

thickness and energy thickness and derive their respective
expressions. 8

laminar flow is taking place in a pipe of diameter of 200 mm.
The maximum velocity is 1.5 m/s. Find the mean velocity and

the radius at which it occurs. Also calculate the velocity at 4cm
from the wall of the pipe.

(b)

8

Enumerate the various losses in pipe flow. Derive loss due to
_sudden contraction of pipe diameter. 6

hree reservoirs A, B and C are connected in a pipe system
shown in figure below. Find the discharge into or from the
reservoir B and C if the rate of flow from the reservoir A is 60

lit/sec. Find the height of water level in the reservoir C. Take { =
0.006 for all pipes. 10

(b)

\prlain the phenomena of water hammer. How do you define

Contd. ...

. PURBANCHAL UNIVERSITY |
'. 2013

B.E. (Civil)/ Fourth Semester/ Final
Time:( 03:(;0 hrs. Full Marks: 80/Pass Marks: 32

BEG262CI: Hydraulics

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

All questions carry equal marks. The marks aIlo_tted fqr each sub-question
is specified along its side. Adopt data suitably (if required).
Answer FIVE questions.

-~

ch . U
1(a) Derive the relation 7 =-=£-2* y*-a for laminar flow in circular

pipes. 8

(b) A pipe of diameter 20cm and length 2000m connects two
reservoirs, having difference of water levels as 20m. Determine

< the discharge through the pipe. If an additional pipe of diameter
515 20cm and length 1200 is attached to the last 1200m length of

the existing pipe, find the increase in the discharge. Take f=

0.015 and neglect minor losses. 8

What is siphon? Where is it used? Derive necessary expressions
for inlet leg and outlet leg of a siphon. 1+2+5
(b) Water is flowing with a velocity of 1.5 m/s in a pipe of length
2500m and of diameter SO0mm. At the end of the pipe, a valve is

(\r\% provided. Find the rise in pressure if

2(a)

D) (i) The valve is closed in 25 seconds, ('TJV/V( ) 7 %Q
(ii) The valve is closed in 2 seconds. = N
Take velocity of sound waves C = 1460 m/s assume the pipe to
be rigid. 8
3(a) Derive the necessary conditions for the triangular channel to be
hydraulically efficient. 8
(b)

(b Find the discharge through a trapezoidal channel of width 6 and
side slope of 1 horizontal to 3 vertical. The depth of flow of water

is 3m and Chezy's constant= 60. The channel bed slope is 1 in
5000.

8
Contd. .™
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(2) -

AL Tl .
={a) What are the differences between pipe flow and open channel
flow? Also differentiate hydrodynamic rough and smooth flow. 4+4

(b) The discharge of water through a rectangular channel of width
8m, is 15m3/s when depth of flow of water is 1.2m upstream of
./ contraction width 5Sm neglect losses. Calculate:

2>

\(3 {1} Specific energy of the flowing water at contraction
(i) Critical depth and critical velocity, at contraction
(111) Specific energy with no backwater at contraction

5(a) What is critical flow? Derive the expressions for critical depth
and critical velocity in trapezoidal channel. 1+4+3

(b) A rectangular flume 2m wide carries discharge at the rate of
2m3/s. The bed slope of the flume is 0.0004. At a certain section,
the depth of flow is 1m. Calculate the distance of the section
downstream where the depth of flow is 0.9m. Solve by direct step
method. Assume Manning's coeff. (n)= 0.014. 8

Write short notes on any TWO: 4+4

(i) Geometric, Kinematic and Dynamic Similarities
(ii) Distorted and Undistorted Models
(iii) Incipient Motion and Critical Tractive Stress

6(a)

The depth of flow of water, at a certain section of a rectangular

(b)
‘/ channel 2m wide, is 0.3 m. The discharge through the channel is
1.5 m3/s. Determine whether a hydraulic jump occurs, and if so,

find its height, length and loss of energy due to jump. 8

Ana

)
-
-
“

' ) j

an fqr

sudden and gradual closure of a valve? Derive an expresg

pressure rise when the foll
by closing the valve grgdually.

(b trapezoidal channe
one horizontal to two
slope in 1 in 1000. If

0.013, what
depth of flow is 2.5 m. Also find the sec

manning's coefficient of the channg

]
{ 4{a) erive the condition for side slope and hydraulic mean rad_. -]
il most economical triangular channel section.

(b) rectangular Channel 4 m wide has depth of water 2 5

slope of the bed of channel is 1 in 1000 and Chesy's consan- (-

55. It is desired -to increase the discharge to a maxim.-
changing the dimension of the section for constant arez
section, slope of bed and roughness of channel and -

discharge.

S[yﬁplain specific energy and specific energy~curve in brief Too:

the &xpression for critical depth.

a)

channel with a velocity of 6m/s and depth of flow 1s -

width of rectangular channel is 8m. Determine whet™-
hydraulic jump will occur, and if so, find height of &:-
jump and total loss of energy. Also determine the depth v@ w="

level after jump.

6.  Write short note on any FOUR:
(a) Difference between pipe flow and open channel flow
(b) Syphon
(c) Bed forms of mobile boundary channel
(d) Importance of model studies

(e) Types of jump
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owing water in pipe is brought 1, regt
L

1 having bottom width 5m and side
vertical (1H:2V) is constructed with botton

will be the discharge through the channel whr,
tion-factor of the chay,

sluice gate discharge water into a horizbntal reci:--

&
pe
18

e

£§

= COWI

"
Q

LR

e D R TR T U

]

33
A
b}

Q
3



PURBANCHAL UNIVERS]
. : . 2012
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' gpG262CIL: Hydraulics

e

TY

- Full Marks: 80/Pass Marks: 32

candidates are requi

€ ed to give their. answers in their o1n words as far
as pracucable. ’

#

All quesﬁons carry equal marks. The marks allotted for each sub-question
is specified along its side. Adopt data suitably (if required).

Answer FIVE questions.

1(a) What is boundary layer thickness and momentum thickness?
Calculate the ratio of momentum thickness to boundary layer

. thickness if the velocity distribution in the boundary layer is given

by u/U=1.5 y/8-0.5 y2/82, § being boundary layer thickness. _. 6

Y
1D B/ When a sudden cm1t;action is introduced in a horizontal

pipeline from S5S00mm diameter to 250mm diameter, the
pressure changes “from 105 KN/m? to 69 KN/m?2 If the.

coefficient of contraction is 0.6, calculate the water flow rate.
Contrary to this, if there is a sudden enlargement frow 250 mm
to 500mm and if the pressure at 250mm section'is 69KN/m?,
what would be the pressure at the 500mm enlarged portion? 10

2(a). What is water‘hammér? Explain procgss of pressure cycle in-

pipe flow. " 1+5

9/ The water levels in the two reservoirs A and C are 104m and 9m
respectively above the datum. A pipe joins each to a common
point D. Another pipe connects D to another reservoir B. The
flow rate.of water between junction D and reservoir B is
0.4m3/s. Determine the elevation of water surface in reservoir B
and flow rate of water between junction D and reservoir C and
" between junction D and reservoir A. Take f=0.025 for all three

pipes. The diameter of the pipes AD, BD, and CD are 300mm,

400mm, and 600mm respectively and their lengths are 250m,

280m and 310m respectively. .10

. 3(@) Why is bed slope jprévided in an open rhanrel? Explain un sform
’X\f and non-uniform flow with possible conditicus of occurrence in

‘open channel flow:~ M,
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(b)

3 5(a)

43@,

(2)

ectangular channel 1 Sty -

terinarfl
The normal depth of flow of wa
wide is ong metre. The bed slope of the channel is 0. 0006 angd

manning's . roughness coefficient n=0. 012 At a certain section ¢f

the same channel the. depth is 0- 92m while at a second section
the depth is 0.86m. Find the distance between txvo sections ang

slope of water surface. 10

weir? Explajh the purpose of providing

What is a suppressed »
d weir with neat:sketches. 145

ventﬂation on suppresse

A trapezoidal channel is required to carry 8m3/s of water at &

velocity of 2m/s. Find the most economlcal cross section if the
s side slopes 1 honzontal to 2 vertical. For the same
this trapezoidal

channel ha
discharge what samng in power Would result if
section is replaced by 2 rectangular sectlon of 1.5m deep and

4m wide: Take Chezy's constant C=50." ‘ 10

What is specific energy'r’ Dlscuss bneﬂy about the specuic

e bl : 143

energy cux;ve

ST

Two reservoirs having a dlflerence m elevation of 15m are
- connected by a 200mm diameter siphon. The length of siphon is
400m and the summit is 4m above the upper reservoir. If inlet
leg is 100m long and f=0.02, calculate: (i) maximum discharge
through the siphon and (i) pressure at the summit. ~1%5 10

~

Write short notes on any FOUR: '. o ' 4x4 d

\sy/anous Bed forms in Mobile ‘Boundary Channel
9 Undistorted and Distorted model

Ljp}/Hydrauhc Jump &' -
(d) Hydraulic Gradient Line and Total Energy Line

ie)%mmar and Turbulent flow

.
Ay
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