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PURBANCHAL UNIVER§ITY
- | 2018 ’
B.E. (Civil)/Third Semester/ Final
Time: 03:00 hrs. , Full Marks: 80 /Pass Marks: 32
| BEG256CI: Strength of Materials (New Course)

Candidates are required to
- as practicable.

give their answers in their own words as far

All questions carry equal marks. The marks allotted Jor each sub-question
is specified along its side. Assume necessary data if required.

Answer FIVE questions.

1(a)  Explain different types of loads and support systems in a
structural member.

4
(b) Draw shear force and bending moment diagram for the given
frame.” 12

2(a) Compare hollow and solid shaft in term of power transmission. 4

(b) . Find the principal moment of inertia for the given section.
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(2)

A cylindrical boiler of 3.5m external diameter is made up of
SOmm thick plates. Find the various stresses in the plates, if the
boiler is subjected to an internal pressure of 200MPa. Take

efficiency of circumferential joints as 0.75 and of longitudinal
joints as 0.85. 8

3(a

(b) A steel cube block of 450mm side is subjected to a force of SOkN
et tensile, 90kN compressive and 45kN tensile along three
mutually perpendicular directions. Determine the change in
dimension and volume of block. Take Modulus of clasticity as
200GPa and Poisson's ratio as 0.2, 8

4{a) Find the elongation of solid circular taper bar due to a tensile
force. 8

(b) A short column of cross-section 450x450mm carries an
eccentric load of 150kN at a point 150mm from the both planes

bisecting the sides. Find the stress developed at each corner of

column. \ 8

5(2! Write down the steps to construct Mohr’s circle for determining
stresses on an oblique section of a body subjected to a direct

stress iIn two mutually perpendicular directions and
accompanied by shear stress. 8

(b) . A column of timer section is 15cm*20cm is 5.5m long, both ends
= being fixed. If the young's modulus of clasticity for timber is

17.5kN/mm? determine: (i) crippling load, (ii) safe load for the
column if factor of safety is 3. 8

6(a) A solid circular shaft and hollow circular shaft whose inside
diameter is 3/4t% of the outside diameter are of same material of
equal lengths and are required to transmit a given torque.
Compare the weights of these two shafts if the maximum shear
stress developed in the two shafts are equal. 8

(b) A cantilever I beam of flanges 40cmx10cm each and web

~~  80cmx10cm is used over a span of 7.5m. It carries uniformly

distributed load of 60 kKN/m run. Find the maximum stress
induced in the beam due to bending, 8

A4
A
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PURBANCHAL UNIVERSITY
2017

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

Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG256CI: Strength of Materials (New Course)

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

All quéstions'cany equal marks. The marks allotted for each sub-question -
is specified along its side. Assume necessary data if required.

Answer FIVE questions.

1(a)

(b)

(b)

Explain indeterminacy of structure and determine the
conditions required for different types of structure with perfect
examples with full concepts. | 4

Draw SFD and BMD diagram of given structure. 12
Hinge

L Vlbmj’/m
F oS

4
4"'

E T 'HSDKN
am
1o

Determine the deformation of tapered member under axial
loading. 6

A rectangular block of material is subjected to a tensile stress

" of 100MN/m2 on one plane and a tensile stress of SOMN/m? on

a plane at right angles, together with the shear stresses of
60MN/m2 on the same planes. Find; ) (;b

(i) The magnitude of the principal stresses
(ii) The direction of the principal planes
(ili) The magnitude of the greatest shear stress. 10

Contd. ...
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Vi ‘
Sf}/ ;s reinforced with 8 steel bars. The total area of steel bars is q

4{a)
i

(3)
Determine the principal moment of inertia and locas, %

principal axes of figure shown below.

(2)

An R.C.C. circular columns have a diameter of 300 mm and it

(b)

2513mm?. The column carries a load of 250 KN. If the modulus %
Jocss
" -

of elasticity for steel is 18 times that of concrete. find the
10
iCe—,.:

stresses in concrete and steel.
Explain the assumption of flexure theery and also prove that >

the neutral axis passes through the centroid of beam under
6

pure bending moment.
: 3 A :
A solid shaft is to transmit 200K[ ‘at 200rpm. If the shear YT I Ep T ovED \L

stress is not to be exceed 100MPa, What percentage saving in
weight would be obtained if this shafi is replaced by a hollow t? |—- ]H)LU/;——%-
one whose internal diameter is 0.6 of the external diameter, if
remaining parameters are same, also calculate the diameter of =
solid shaft. 8
A hollow mild steel tube Sm long and of circular cross section is
to have an outside diameter of 45mm. Calculate the necessary Q
internal diameter to prevent failure by buckling if the safe load <
is 2500N. It is used as a strut with both ends hinged. Take
factor of safety as 2.5 and E=2x105 N/mm?2. 8
A boiler.is subjected to an internal stream pressure of SMPa.
The diameter of the boiler plates is 10cm and permissible g
tensile stress is 240MPa. Find out the thickness of plate when
efficiency for - longitudinal joint is 80% and that of
circumferential joints is 50%. 8
A hollow circular column having external and internal diameter
of 40cm and 30cm respectively carries a vertical load of 150KN %
at the outer edge of the column. Calculate the maximum and

minimum intensities of stress in the section. 8

An I beam of flanges 20cm x 2cm and web 30cm x lcm is acted
on by a shearing force of 200 KN. Determine: (8)
(i) The maximum and minimum shearing stress in the web

(ii) Maximum shear stress in the flange. ; q

(iiij The shearing sl:ress at a layer 6 cm below- the top of the
sectionn. Show the above stresses in the stress dlstnbut.lon

dlagram
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ew Course)

Full Marks: 80 /Pass Marks: 32
BEG256CI: Strength of Materials (N

Candidates are required to give their answers i~ eir. “wn words as far
as practicable, =

All questions carry equal marks. T : s allotted for each sub-question
is specified along its side. Assume necessary data if required.
Answer FIVE questions. i '

1(a) Write types of supports with neat sketch.

4
(b) The shear force diagram of a beam'4m in length is shown in fig.
Determine the loading and hence draw the bending moment
diagrams. _ 12
9KN, . 9KN '
- 4KN
A\ B B D E
. 4KRN "
. 6KN 6KN
L L | | ]
I i 1 I I 1
: im 1m 0.5m 1.5m
2(a)

Locate the centroid of the lamina as shown in the fig. Also

calculate the moment of inertia about the centroidal axis XX
and YY. All dimensions are in mm.

8
10

20

10

20

10 40 10
[

tmy—

—
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(2)

() Define the modulus of rigidity. Drive the relation between

3(a)

(b)

4(a)

(b)

S(a)

(b)

modulus of elasticity (E) and modulus of rigidity (G) in terms of
poisson's ratio (1/m). 8

A steel rod of 30mm diameter is enclosed centrally in a hollow
copper tube- of external diameter SOmm and internal 40mm.
The composite member is then subjected to an axial pull . of
SSKN. If the length of each (rod and tube) is equal to 250mm,
determine the stress in the rod and tube. Also determine the
load carried by rod and tube. ) .8

Derive the normal stress and shear stress when stress on an

inclined plane subjected to two mutually perpendicular normal
stresses. 8

A rectangular block of material is subjected to g tensile stress
of 110N/mm? on one Plane and a tensile stress of 47 N/mm?

each of the principal stress and also determine the magnitude
of the greatest shear stress. . 8

A cast iron water main 2m long 450mm inside diameter and

20mm wall thickness runs full of water and is supported at its
ends. Calculate the maximum stress in the metal if density of
cast iron is 70.6KN/m3 and that of water is 9.81 KN/ma3. 8

Design a suitable diameter for a circular shaft required to
transmit 80.2KW at 180 r.p.m. The shear stress in the shaft is
not to exceed 70MN/m?2 and the maximum torque exceeds the

mean by 40%. Also calculate the angle of twist in a length of

2m. Take C=90GN/m2, | 8

A cylindrical shell is 3m long and is having 1m internal

diameter and 15mm thgc':lmess. .Ca.lculate the maximum .

intensity of shear stress induced and also the change in the

dimension of the shell if it is subjected to an internal fluid

pressure of 1.5N/mm?2. Take E=200000N/mm? and 1/m=0.3, 8

Contd. ...
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' 6(a)

(b)

(3)
A column section 300mm external diameter and 150mpy
internal diameter supports an axial load of 2600KN ang an
eccentric load of P KN at an eccentricity of 400mm, If the
compressive and tensile stresses are not to exceed 140N/mp:
and 60N/mm? respectively, find the magnitude of the load p> g

Compare the ratio of the strength of a solid steel column to tha
of a hollow of the same cross-sectional area. The intemna
diameter of the hollow column is % of the external diameter
Both the columns have the same length and are pinned at the
ends. ) 3

o~
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B.E. (Civil)/Third Semester/Final :
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG256CI: Strength of Materials (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 if required.
Answer FIVE questions. |

1(a) Find out the degree of static indeterminacy of the structure

shown in Fig. 1(a). 4
Hinge 5 RN
| 1 / S
' |
. )J -
!
\
AN Y AANNINNY TR
/ Find and draw Axial force, Shear force and Bending moment
diagram of the given frame loaded showing all the salient
features as shown in figure 1(b). . 12
10 KN/m ; 6 i
’ L—_T.E-T'T_J"'m——_ T CIT Tl Il D
8 c 2
.Hinge
13
A
= -—
2.5m 2.5 m

Contd. ...
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(2)
2iai  Define Poisson’s ratic and derive the relationship between
Ncdulus of elasticity and Modulus of Rigidity. 6
o~

a
a
H

[ TS T ]
8]

mpound bar consists of circular rod of steel of diameter
mm rigidly fitted into a copper tube of internal diameter
20mm and thickness Smm. If the bar is subjected to a load of

50 kN, find the stresses developed on the two materials. Take

 for steel= 200.KN/mm?, E for copper= 120 KN/mm?2. 10
2{a}  Derive the Pure Bending equation. 6
e 1y . . £ y 5 R
[bj !At & certain point in a strained material the intensities of
normal stresses on two planes at right angles to each other are
3Gr

by chear stress of 1SN/mm? Find the principal planes and
principal soesses. Find also the maximum shear stress. 10

2{z} A Cylindrical shell is 3mlong, and is having 1.2m internal
diameter and 15mm thickness. Calculate the maximum.
intensity of shear stress induced and also the changes in the
dimensions of the shell if it is subjected to anm inférnal fluid
pressure of 1.5 Nfmm?. -~ 7

moments of inertia of the section about O. All dimension are
mm. ' 9

]

5(a)

(b)

6(a)

()

(3)

Derive the expressions for the shear stress of a rectangulyr
section. 6
A simply supported beam of section 200mmx*400mm, 3m long,
just fails in flexure when a load of 20kN placed at its center 2
cantilever beam of same material and having rectaaguls:
section 150mm wide and 300mm deep over 2 span of Jm,
Calculate the concentrated load required to break the beam &
its free end.

AL
Calculate the critical load of a strut which is made of a bar.
square in section and amlong and which is fixed at both ends

 The same bar when simply supported gives 2 mid-spa

deflection of 5mm with a load of 15N at the center. £

Determine the diameter of solid shaft which will Tznsmt
440kW at 280 rpm. The angle of twist must not excesd on2
degree per meter length and the maximum torsional shex
stress is to be limited to 40 N/mm?. Assume G= 84 kN/m=z? ¢

——
P
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2014 (NF‘VV )
B.E. (Civil)/Third Semester/ Final

Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG256CI: Strength of Materials

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

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

Answer FIVE questions.

1{a) Determine the degree of static inde'terminacy}of given structure. @

s
2
.
-
[ 2
¢ -~
1

~Hinge

\ Praw shéar force and bending moment diagram of the given

3?”‘}%@\
‘%

': 3m ; §fﬂ
2(a) Define the terms ultimate stress, allowable stress, bulk modulus. 6

() A reinforced concrete column of 60 cm diameter supports a
load of 750 KN. The reinforcement consists of 8 steel rods each
of 3 cm in diameter. Find how much load is carried by the rods
and the concrete if modulus of elasticity of steel is 15 times

. that of concrete. If stress in concrete should not exceed 3

A N/mm?, find the number of steel rods required for

reinforcement so that the column can support a load of 900 /}

10
o .

Contd. ~..
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8
6(a) A hollow cylindrical column 6m In length when hinged at both

. ‘the ends, has a critical buckling load of P_KN. When the

L column is fized at both the ends, its critical load rises to

| | a\(P+50000) KN. If the ratio of ememal dxameter to-internal
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: \S;ta']/Detcrmme the cnpphng load for a T-section of dimensions
- 10cmx10cmx2¢mn & of length 'Sm when it i$ used as strut with

' both of its end hmged Take E = 2x IOSN/mlm
(b}~

)

(3)
stresses  at . 40“C ‘Find the
temperature rises to 65°C.

STesses N two' bars

Take E, = 2.1x105N/mm?. o, = 11.7 * 10°4/vC

Ea = 0.7x105N/mm?, ax = 2.34 * 1076/

: N
q.
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A
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E-cgg /9 g
Fmd out max:mum dcflectmn of ca.ntxleur beam ha‘-mv D{nm
load on its free end.

2
..

A hollow shaft of t_xtemal diameter’ 1Q()mm transrnits 300KV
powcr at "OOrpm Dct«:rmme the. mamn.um anternal diametsr il

- the maxunurn stress. in the shaft is not to e\beﬂd GON/mm’

WM D )
A square beam QOmmeOmrQn in - section ‘and

Supported “at the ‘ends. The beam fails i
400N

dlstnb

3()n‘1 long
hen a point load of
is applied "at the centre of bearn. What - uniformi
uted load per metre length will break a cantilever ot U
same matenal 40mm W‘de 6Cimm’ de:p 3m long? .
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PURBANCHAL UNIVERSITY
2018 o
B.E. (Civil, Computer/E&C/Electrical)/Third Semester / Final

Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG201SH: Mathematics-III (New Course)

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

The figures in the margin indicate Jull marks.

Group A
Answer FIVE questions,

5x5=25
1. Show that set of vector s={x,,x,,x,,x,} is linearly dependent

where x, =(1,2,4), x,=(2,-1,3), x,=(0,1,2) and x, =(-3,7,2).

| \ } Without expansion, prove that

(a + b)2 ca be
ca (b+c)2 ab |= 2abc (a+b+c)3
be ab c+a)
‘ X+2y-z=1
3. e Solve by Gauss elimination method 34 -2y +2z="2
- 7x=-2y+3z=5
4. Define Hermitian and Skew-Hermitian matrices. Show that the
3 7-4i -2+5i
matrix | 7+41 -2 3+1 | is Hermitian.
-2-51 3-i 4
. 5. Find the eigen values and eigen vectors of the following Matrix:
3 -1 1
-1 § -1
1 -1 3
‘ _ 2 6 0
Q}x Find the rank of the matrix |6 20 -6
0 6 -18

Cnantd
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Answer TWO questions.

7.

8.

10.

1t.

Answer Fi‘l@’ questions.

12

13.

14,
15.

(2)
Group B .
. 2x10=20
If L{r(:'}} = F(s), then prove that L{f~(t)} = s*F(s) - s?1(0) - s'(0)-1(0).
Find tﬁc Laplace transform of (any TWO):
(ii) lii'_‘dz (iii) cos(wt + 6)
0

(i) tsinht

Find the inverse Laplace transform of (any TWO):

2
(i) s°+4+3

sls? +9

s+1

(ﬁ] Log s_—f

v 1
(iii)
s’-a

3

2(.2

Use convolution theorem to evaluate 1-! 1
s?ls? + a2

Solve the initial value problem by Laplace transform method:

2
tc’l_x'l"— 3(—;£+2y =2¢e7%,y(0) =2, y'(0)= -1

Group C
5x5=25
Define Line Integral and Prove that the line integral Iﬁ.d} of a
. (]
continuous vector function F defined in a region R of space is
independent of path joining any two points in that region iff there

exist a single valued scalar function ¢ having first order partial
derivatives such that F is gradient of ¢,

Find E‘ﬁds‘ where F=(x+yf1-2xj+2yzk and s is the surface
of the plane 2x +y +2z =6 in the first octant,
State and prove the Green's Theorem in the plane,

Find the volume of surface x%/a’+y’/b?+2%c* <1 by using
Dirichlet's theorem. |
Contd. ...

¢

(3)
16. Verify Stoke's theorem for _F' = 2yui +3x-} -z?k where s is uppe
half of the sphere x? +y? +2z* =9 and c its boundary.

17. Verify
F=yi+x j+z’k over the cylindrical region bounded }

Gauss-Divergence  Theorem  for the functi

x1+y?=9,z=0 and z=2.

Group D
Answer TWO questions. 2x5=1

18. Find the half-range sine series for e*in0<x<1.

19. Find the Fourier series of the function fix) defined t
f(x)={0f»:)r0<x<11'

0 for/a& 27

20. Find the Fourier series of f(x)=¢™* in [-1, 1] in complex form.

-

~e
.

pﬂa&o[al
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PURBANCHAL UNIVERSITY

B.E. (Civil, Computer/E&C/Electrical)/ Third Semester/ Final

Full Marks: 80 /Pass Marks: 32
BEG201SH: Mathematics-III (New Course)

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

as practicable.

The figures in the margin indicate full marks.

Group A
Answer FIVE questions.

1.  Using properties of determinant, prove that:

v

1+a 1 |
1 1+5 1 =abc{l+l+—
a b
1 1 l+c

l}r
-

2.  Verify Cayley-Hamilton theorem for the matrix | 1

-

1 0
el

. i t
L;_ Obtain rank o e ma 4 —o
3 -2

normal form.

equations:

X+y+z=6;x+2y+4z=1;x+2y+ 3z=10.

-5 6]
1 2
-4 8

1 2

-
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3
2 -4

)

5x5=25
1 @
-31.
—4

by converting it into

<

4. Test for consistency and solve the following system of linear

Contd. ...



(2)
5} Find the Eigen-value and the Eigen-vectors of the matrix

1 2 3 0
0 0 2| ¢

0 2 3
6. Represent the following transformations by matrix form and also

obtain the inverse transformation: y1 = 3%} - X2; y2= —5x1 + 2x2.

Group B
Answer TWO questions. 2x10=20
7(a) State and prove linearity property of Laplace transform.

\Lb). Obtain the Laplace transform of (i) t2 sin t and (i) e* sin t. S
. B

8(a) Calculate the inverse Laplace transform of . T

e , (s +4)s-1) ?

&y) Use convolution theorem to obtain inverse Laplace transform of
1

(s—2Xs-3)° S

9.  The position of a moving particle in a plane curve are given by the
equations %4- 2x= Sin2!‘;—§—:—2y =cos24t > 0. If (x, y)=(1, 0) is

the initial position at t = 0, obtain the equation of the curve in which

the particle is moving. n
Group C : :}Q/
- N
Answer FIVE questions. 5x5=25

\1}( Evaluate:
[ Far, where F=Qx-y+2)i +(x+y-22)j +(3x -2y +42)k
and C is the circle x2+y2=4; z=0. ‘S

\}1. Prove that F =(2xz’ +6y) +(6x—2yz)] +(3x’z* -y )kis a
conservative vector field. Also find its scalar potential function. ﬂ'

(3)
12. Evaluate H.s‘mﬂ? = yzj + )EE )-fldS where S is the surface

the unit cube located in the first octant with a corner at origin,
13, State and prove Green's theorem in plane.
N p 5

14. Applying Stoke's theorem, evaluate the integr;
j(x+y)dx+(2x— z)dy +(y + z)dz where, C in the boundary

c
the triangle with vertices (2, 0, 0), (0, 3, 0) and (0, O, 6). 5

) 5 (y U3 v
9 Find the volume of surface (x/a)z +(4) +(/)‘ =11

C
using Dirichlet’s theorem. 5

Group D
Answer TWO questions. - ¢ 2x5=

16. Obtain the Fourier sine series of X2 in the interval 0<x<3

17. Find the Fourier series of the function f(x)=e* in [-1, 1]
complex form.

18. Obtain the half range cosine series for f(x)=sinx, O<x<=.

L
B ";@/l f}/;

)K
Lf:’k nx 1
| "
%

A
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BEG201S8H: Mathematics-III (New Course)

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

The figures in the margin indicate full marks.

Group A"’
Answer FIVE questions. » 5x5=25

s

S NN
o v oW

. 1
1. Find the inverse of a matrix | 2
- 3 ‘

(b +cf a2 &2
% 4 (c+df > B —|=2abcla+b+cf.
c? c? (a+bf : ) s

3. Solve the following system of linear equations by Gauss
elimination method: x-2y+3z=2,2x-3y+z=1, 3x-y=22=9.

xv
1 21 2
4 F'dthrankfthmatrix.1322
. Ol thhe :
ma the 2 4 3 4
3746
- 3 7-4i -2+5i

5. Show that | 7+41 -2 3+i |is Hermitian matrix.
-2-51 3-i 4 '

2
6. Find the eigen value and eigen vector of the matrix [

1
1

N WN

i
1
2

Contd. ...
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Group B

Answer TWO questions. -

2x10=20

7(a) State and prove the existence property of laplace transform.

(b) Find the laplace transform of:
(@) te3cos2t (ii) ent*»

8(a) Using Convolution theorem, find the inverse Laplace transform of

52

—_— -

(s;2+a=)2 ‘
s?+s-2

(b) = Find the inverse Laplace transform of -T—vx—— .
s(s+3)s-2)

9. The currents i;&i, in mesh are given by the equations

di ’
dt
by laplace transform if i, =i, =0 at t=0."

Group C
Answer FIVE questions.

10. Define line integral and prove that the line integral F“..d; of a
- . c

continuous vector function Fdefined in a region R is
independent of path joining any two points in that region if and
only if there exist a single valued scalar function & having first

order partial derivatives such that F = Vg,

11. Evaluate [Fd?, where F‘=Zt7+;<5 +yk and C is the arc of the

curve T =cos8 1 + sinb j + 6k from 0 = 0to 6=2r.

12. Evaluate IFES where F=(x+y?)i -2xj +2yzkand S is the

surface of the plane 2x+y+22=6 in the first octant,

—~-m2=gpl£p}_!_-ﬂ—:-+un1;qsmpt.\ Find the currents i, &i

5x5=25

Contd. ...

~ I

(3

(3)
13. Evaluate ”[F‘dv where V is the region bounded by x=0, y=o, -
z=x? and P4l, and F=xi +}4_'—]: +zk.
14. State and prove the Green's theorem in the plane.

15. Evaluate IEﬁ d ds, where F= 4xzi —yz_}: +yzk and S is ¢

surface of the cube bounded by the planes x=0, x=1, y=0, y=
z=0, z=1 by using Gauss-Divergence theorem.

Group D
Answer TWO questions. 2x8=

16. Expand the function f(x)=xsin x as a Fourier series in the inter
-TSXxXsnw

17. Find the Fourier series for f(x)=x-x2 in the interval -1<x<1.-
18. Explam f(x):rx as a half range cosine series in O<x<2.

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

The figures in the margin indicate full marks.

Group A '
Answer FIVE questions. 5x5=28
1. , Using properties, prove that
/\/ a-b-c 2a 2a
2b b-c-a 2b =(a+b+c)3
2¢ 2¢ c-a-b
2. Show that every square matrix can be uniquely expressed as the

sum of a Hermitian and Skew-Hermitian matrices.

Or

Show that (AB)! =BA™!

3. Test the consistency and solve by Gauss Elimination Method:

2x -2y +z=1
X+2y+2z=2
2x+y-2z=7

1 21 2]

) 1 3.2 2

4, Find the rank of the matrx: o a3 4

37 46

5. Determine the eigen value and eigen vectors of the matrix:

-2 2 -3
2 1 -6|
-1 -2 0

e Contd. ...
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(2)
6. Find the inverse of matrix by Gauss Jordon's method:
4 1 2
A=l 2 -
3 -1 1
Group B
Answer FOUR questions. 4x5=20
7.  Find the Laplace transform of the functions (any TWO):
@te®Sint . (i) 1‘°:S L. (iti) cos(wt +6)
8.  Find the Inverse Laplace transform of the functions (any TWO):
2543
i) ——— (ii) tan™! [3) (i) log{I + —12-)
s~ +55-6 s s

O

Use the Laplace transform to solve the differential equation
d4 4 L L) m ‘ -
ﬁ*lﬁyw; y(0)=1,y0)=y"0)=y"0)=0. - .

<

%3
10. Find the inverse Laplace transform by convolutiéﬁ;Method of

1. b8
s2(s+1)2 i
11. 1t £ {7 (t)}=F(s), prove that L {{"(t)}=s* F(s)-sf 0)-£0).
Group C
Answer FIVE questions. 7 5x5=25

12. Prove that the line integral F‘.d; of a continuous vector functi’c’qn
c

defined in a region R is independent of path joining any points in
R if and only if these exists a single valued scalar function ¢

having first order partial derivatives such that F= V.

13. Find the work done in moving a particle once around a circle

x* +y? =4,z =0, if the force field F is defined by
F‘=(2x-y+2zﬁ+(x+y-z)j'+(3x-2y-52)fs:.

(3)

14. Evaluate Hﬁn ds where F=xi+ yj+zk and sis the surface of

the sphere x” +y2\+ z2=1,

4 44 o
15. Find the volume bounded by surface x*jat +y* /P 4z (0=l
by Direchlet's theorem.

16. Use Green's theorem to find the area of the ellipse
x2/a? +y? /b? =1.

17. Evaluate ji"‘..d} by Stoke's theorem, where F = y2i +x2%j —(x+z}5
C !
and C is the boundary of the triangle with vertices (0,0,0}

(1,0,0) and (1,1,0).
Group D .
Answer TWO questions. ax2=11
18. . Obtain a Fourier series of the funciion fx)={r-x) = th

interval [0, 2n].

\

'
y Obtain the half-range sine series for i(x)=e* in 0<x<1.

\).').(\)/Find the Fourier series of f(x)-:x2 in -1 to 1 in the compl
f

orm.

i
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Candidates are required to give their answers in their own words as far
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The figures in the margin indicate full marks.
Group A _
Answer FIVE questions. 5x5=25

1. Define Hermitian and Skew-Hermitian matrix with example and
show that if A is a Hermitian then iA is a skew Hermitian matrix.

1+a?-b?  2ab ~-2b
2. Prove that| 2ab 1-a2+ b3 2a |= (1+a2 + bz’)3
2b -2a 1-a% -b?

3. Show that the transformation which transform y; = x; - x5 + X3,
Y2 =3%X4 — Xg +2X3, Y3 = 2X, —2X; +3x5 1is regular. Find the

inverse transformation.

: /‘ Test cdnsistency and solve the system of equations by Gauss
L’ ' 4y +3z=13

Elimination method x -2y +z=3.

3x+5y=11
3 -4 -1 2
i f trix o by reducing to
5. \/Wd the rank of ma 5 _9 5 4
ik ' 9 -3 7 7

normal form.

Find the Eigen values and Eigen vectors of the matrix
¥ 1 0 -1
1 2 1
2 2 3

Contd. ...
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Group B
Answer FOUR questions.

4x5=20
i Define the |

Aplace transform. Show that the existence of Laplace

transform if Lim F(s) =0,

8. Find the Laplace transform of any TWO:
t
£ -1,f
(@) fe'costdt o) te¥ Cossy () 1(t) = {t teionl S
= 0 ,otherwise
9.  Find the inverse transform of any TWO:
3 ‘ ‘ 2
1 s
(a) —— © () Log|1-2 o) —————
s*+a’ _ s? (s-2)s+2)?
10. ;

Solve the simultaneous equation:

— 4

Y dy
Sx -2y =t, —L +y=0,
at LTS Geberey

where, x(())=y(0)=0, by Laplace transform mcthod.
11. Solve the following problem by using Laplace transform method:
y“+y =sin3t,y(0)=y'(0)=0

Group C
Answer FIVE questions.

‘ i: 5x5=25
Find the work done in moving a particle once around a circle
x1+y? =4,2=0,. if' the force field ' F s . defined
F = (2x—y+22)~i+(x+y-z)“j+(3x—2y+52)]-£.
Or

Evalugte the volume integral II.[ Fdv where V is the region
Md by the surface x=0, y=0. '

y=6,2=x%2=4 and F=2xzi-xj+y?k

13. Evaluate Uﬁ.n ds where T =6zi-4]"+yi:“‘ and S is the surface :

5

of the plane 2x + 3y + 6z = 12 in the first octant,

L S —

pe

/@.
@

(3)
State Stoke's theorem -and form it deduce the

Jm} . Q’f}}x V¢)ds; /a

! @ Find the line integral J.E-d; using Stoke's theorem,
: ' c

14.

-F'S:‘(?.x—y)i—yzz}—yzzfc- and 'C' is the circle %% +v% =1, wi .
is the projection of the sphere x% +y2 +2z%2 =1.

Find the area of the ellipse x?/a®+y?/b®=1 by Grez.

theorem. <~

Applying ‘'Gauss Divergence theorem prove that _’- E.ﬁ' S=

where F=yzi +zxj +xyk and S is the surface of sph

x? +y? +2? =1 in the first octant.
Group D

* Answer TWO questions. ‘2X5=‘
en and odd function. Find the Fourier series of‘ .
B .

tion f(x)=(x - x) in the interval {0,23:].

thain the half range Cosine series for f{x)= x in O<x<?. ™

L~

in (-1 to 1) in complex forz

=Py

Find the Fourier series of {(x)=e™*
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Candidates are teguired to give t
as p'ac‘icab&e.i g

Theﬁgurcs in .Hz rra“mn mdlca‘efult n‘ark,s

I- 4.-..’&

heir answers in their own mo'Lr’s as far

i

|

’ Group A .
~ Answer FIVE questlons. : 5x5=25
" o2 2] L c
1. If A=% 2 1 =2}, prove that A1=AT,
-2 2 =1 '

- e Tx 1+x .

2 I 5y Tyt 1+ y < Qand x,y,z are uncqual prove that xyz=-1.
tz . 2 1+2 / : - ;

3. Usiqg‘ Gauss-Jordon’ reduction mcthod ﬁnd thc inverse of the

4. O 3
.4v"19

-

J

-Jw§ x‘-uuh:’-; -
o

llowmg syatcm of hnear cquatxons b) Gauss~-
8 . . i” ethod. x=6y- ~z=10 . .
: cmmﬂan"nm 0d ox-2y4+3z=10".

. (4 - 3ax- 8y+2z-20
- i
5. Find. thej rank of the following matrix by  reducing into
Bls. 3 -4 -1 2 .
S 5 ] 7 *& 1
: allform A =
canomc ',fc"z v 5 <2 5 4
3 9" =8 7 7.

-z....—::. L

S Solve th

"'.:t:r:_
RSy H

4-

.'1
1

6. . Find thc c1gcn va]ucs and eigen - vectors of the| matrix °
. .

P —t_‘-.'-_a

.2 2 -3 -

2 "1 -6 -. el 4 .

-1 -2 0] i ) | et
: O~ Contd. ...
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-9, . Statc Dntchlcts mcorc-n i

e |

5x5=25

Answer FWE que: stions. .
..cmyz)] (2:: Yz + ycosyzy

F= 2xvz 1+ ).’z2+

- scalar pomt function 4 such

Show thnt
. conscrvntwe Mso find the

P.=Ve. Hencc cvwlcxatc :j?dr from (1 0,1) to (0 g 1)

oving particle: in the "force field
the :;umght line frnm (0,0,0) to
4y 3)( =8z front

~

that

lind the wn—rk donc in aom
CFeaxtie 2xz - yha zk along’

2,1,3). Aho along thc curvcvdc'fmed by x?

8.

r—O to. x=2.. oo
6bt’aiﬁ the volume of - the sphere_
- x*/a® +u2]b’ + z’/c =1 ty using. Dnchlcts theorem. - |
remm, ev nluatc j{(Qx
4 with centre at ongm.

deducc thr.

10. Using. Grcc.n's theo y+ 4)dx + (Sy +3x- 6)dy]

arpund the circle of radius
rc_sul't'

theorem and hence

11. State - Stoke's

]m?: U(ﬁxV_‘gb)-x?ds.
State Gauss -diircrgcpc;; theorem. Apply it to cvaluate thc normal

surface_‘inicgrej ”l:".;xis, \where T =(2x z)1+x y] - XY k and &
f the cubd bounded by x=0, x=1, y-O y='1, z-O

12.

is the surface €

z=d. D ..
’ R e S"groﬁg c -
Answer TWO q{xestions' . 2“10!-20
o) Deﬁnc Laplﬂcc t.ransfotr
hncanty pr operty of it.

F md the Laplacc transfor

L)( of avfunqtion.. 'Stb.tc and ‘establish

O 1.1'0._1.3"" )
e, o 2 R, i) sindt cos2t o VT
(_) 'JE '- ._ N ) ) ‘-‘_ ) . ) ": . . ' . ., ., ConF(ll,_ =

.
"

— — gy

T pEETUET T

-

—————.

R s T i

-

=

14, Find the mvr‘rﬂe Laplace franufor.-n of:
S % S
...—————- . JF (b -
“ e+l .,4.”.,‘2-”1:‘
© 15 Solve the followmg initial value (xr‘oblcm oy Laplace transform
rncLhr::l y 4y -2y =t #(0)=1,y10)=0-
" Group D
An-wet ONE questlon d 1%213=10
16. . Expand f(z)—x.,mx 0<x<2r as Fourier ¢£nit
'17. ‘Tind the Founcr sine series.for f(x) =e” ( ;r)_ .
.18. Find the com111cx form” of the TFourier series of. the peai cdic

. function: f(x)—cos mAzr.< X<,
: Byt

a

o ;‘“?E
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PURBANCHAL UNIVERSITY
2018

B.E. (Civil)/Third Semester/Final
Time: 03:00 hrs.
BEG258CI: Survey-I (New Course)

Full Marks: 80 /Pass Marks: 32

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

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

is specified along its side.
Answer FIVE questions. Assume any data if necessary.

1(a)

®

| 2(a)

(b)

3(a)

(b)

. determine the distanc

~ produc

- 80 metr

What is surveying? Explain the principles of surveying with
example and necessary sketches? /4 2+6

A steel tape of nominal length 30m was used to measure a line
AB by suspending it between supports. If the measured length
was 29.861m when the slope angle was 3°45'00", mean
temperature and tension applied were respectively 10°C and
100N, determine the corrected - horizontal length. The
standardised length of the tape was 30.004m at 20°C and
40.5N tension. The tape to be weighted 0.16 N /m and had a
cross-sectional area of omm?2 E=2x105 N/mm? and

a=1.12x105/°C. 8

What are the distance measurement techniques? Explain about

types of error. 4+4

A survey line ABC cuts the banks of a river at B and C, and to
e BC, a line BE, 60m long was set out
roughly parallel to the river. A point D was then found in CE
ed and middle point F of DB determined. F was then
produced to G, making FG equal to EF, and DG produced to
cut the survey line in H. GH and HB were found to be 40 and
es long respectively. Find the distance from B to C. 8

Define the following terms: 2+4

(i) True meridian and true bearing
(ii) Whole circle bearing and reduced bearing

g were taken in running a closed traverse: 10
Contd. ...

The following bearin

LA-’I.
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(b)

[N

o
~
:_\

-a_.'&

, (2) ‘

Line| AB | BC cq DE | EA
FB | 48%25' | 177°45' |104°15'|165°15'|269°30
BB | 230°00" 2_56°00' 84’55‘ 345°15'| 79°00'
(i) State the statmns wh.lch“are affected by local attraction '

and by how much? - . i
(ii) Determine the correct bearmgs
(iii) Calculate the true beannglf the declination was 1°30'W.

9

-'5

Wheim is recxprocal levelhngadone? Explain the procedure of
reciprocal 1evelhng & § 2+4

@
The following consecutwe readmg were taken with a level and a
4m levelling staﬁ' ona connnuously sloping gropnd at common

, ‘ ‘interval of 50m.* ' 1‘-'

0.85 (on A), 1. 545, 2. 335 3*~115 3.825, 0.455, 1. 380, 2.055,

© %%~ 2.855,-3.455,.0. 585 1.0 15, 1 850, 2.855, 3.845 (on B).
. The RL of A was 380 5m.. Markc entry in a level book and apply

the usual checks Deterrmnef;gmdient of AB. 10

é(a).._- L List ~out: themme-tl'deSﬂof"pmne tabling. Explain any two

(b)

‘methods. 6

A series of offsets were taken from a chain line to a curved
boundary line at intervals of 15 metres in the followmg orders:
0, 2.65, 3.80, 3.75, 4.65, 3.60, 4.95, 5.85 metre

Compute the area between “the chain line, the curved boundary
and the end offsets by: (i) trapezoidal rule and (i) Simpson’s
rule. 10

Write short notes on any FOUR: 4%4 =16
(a) Field work

(b) GPS and its components

(c) Magnetic Declination

(d) Horizontal and vertical angle measurement by Theodolite

(¢) Curvature and refraction error in levelling

st
P aal

\f"

-
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PURBANCHAL UNIVERSITY
o 2017
B'.E. (Civil)/Third Semester/Final :
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG258CI: Survey-I (New Course)

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
s specified along its side. SO

Answer FIVE questions. Assume any data if nec‘essafy.

1(a Define surveying. Differentiate between plane surveying and
geodetic surveying. - 2+4

r

_Ab) A 30 m steel tape was standardized under a pull 10 kg and
temperature of 20°C and found to be 30.02 m long. The cross-

‘ sectional area of tape is 3.87 mm? and weight is 0.916 kg. The

’ tape was used to measure the distance of 140.25 m between A

" & B in 5 equal spans under the following conditions. 10
Average temperatuie = 25¢°C - - - '
pull applied = 5 kg : 12~
" Slope of the line = 1in 50. /50

Young modulus of elasticity E = 2.0x106 kg/cm?
Coefficient of linear expansion of tape X =11x106/°C

Find the actual distance between A & B.

2(a) Discuss about magnetic declination, its effect and its
< . : 8

variations.
-~ In passing the pond stations A and D on the main line, were
taken on the opposite sides of the pond; On the left of AD, a
) line AB, 235m long was Jaid down and a second line AC, 265m
long was ranged on the right of AD, the points B, D, C being in
'the same straight line. BD and DC were then chained and
found to be 120m and 135.5m respectively. If the chainage of A

‘is 1230.50m, determine thé chainage of D. 3
..3(a) ~ . Discuss about different methods of direct distance

measuremcnt. 6
| Contd. ...

rd
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Local attractron emsts ‘at some of the tr

Lo

Followmg are the bearmgs taken in a closed traverse ABCD:

ﬁ,ine | Fore Bearing Back Beax_'lgg_j

8B L 740alt s 256°00°

- TBC.[ 107200 [ 28620° Ji: i.i
[cn | <2250 __44;@ Ry :
DA | 306°40° |  126°00° ARG '

averse statlons Detect
the stations with local attractions: and compute the correct

bearings. If the magnetic dechnatlon at the place is 3°30' E,
‘what will be the true bearmgs? 10

stcuss about 1ong1tud1nal and cross—sectlon levelling. 6

A surveyor was asked to take the levels on a continuously slopmg

7 ground for constructmg a road w1th a staff of length 4m. The

following .. staff readings Were ‘taken with the level at regular

i interval of 30m. The RL of the first point was 98.62m. . 10

"7 You'are requu'ed to rule out a page:of level book and

js(a’)”_

gl
s AT plane tablmg

6.

enter the :
following readings with the usual checks 4

1.50, 1.94, 252 331 390 140 250 3.60, 3.70, 3.90, 1.50,
12.60. " '

_.:1_1,7 » I

L1st down the pnn01p1e axes of a theodohte Explain the
: procedure of measuring bearmg usmg the theodohte 2+6

What is Plane table surveymg? Explam various methods of
2+6
4x4 =16

‘Write. short notes on any-;FOUR i e
(a) GPS and its apphcatlon :
 (b)-Offsets >

~:_ (c) Remprocal Rangmg £

: v,c

' (d). Barometnc leve]hng‘._ T e
i) Volume measurement by 'l‘rapezmdal and Pnsmo1da1 method.

[T IS .0
i {
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Candidaies are required to give their answers in thezr own words as far
as practicable.

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

Answeg FIVE questions. Assume any data if necessary

ifa)  Surveying is the first step of any engineering works, justify the-
statement. Mention the classification of surveymg 4+4

(b) A steel tflpe 30m long, standardized at 27°C temperature witha -
| pull of 14 kg was used to measure distance along a slope of
5°45". If the mean temperature during measurement in the field
was 36°C and the pull applied 18 kg, determine the correction -
required per tape length. Assume cross sectional area of the '
tape is. 0.065cm?, Young's modulus of elasticity is' 2. 1x108.

kg/cm?, coefficient of thermal expansion of tape matenal is
11.2x10- per °C. o | i o 1 8

2(a) TMlustrate the different methods of measuring distanee !bn
sloping ground with showing necessary sketches. { 8

{) A pond obstructs the chain line AB. A line AC was measured} on
the left of the line AB for circumventing the obstacle whose -
length was 905m. Similarly, gnother line AD was measuredf on
the right of the line AB whose length was 1107m. Points (|3,B
and D are on the same straight line. Length of line BC and BD

are 509m and 547m respectively. Find the distance AB, g g

3(2) What do you mean by closing error in compass traversing? I

- Describe the adjustment of the closing error bneﬂy w1th;

necessary sketches. #*4_

(D) The following are observations were taken with a prisr‘naéxtic-
i - traverse: - P

compass in a closed . Contd. ...
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(2)

Line| FB . BB
JK | 51°50'. |230° 10’
KL |175°30'|356° 20" |
LM |204°.25'[24° 45"
—5 | MN |265° 30° 85° 30
NJ [351°40'[171° 15
Determine the amount of local attraction at different stations, if any?
Calculate the angles and correct bearings of the lines. Also find the
true bearing of the lines if the magnetic declination is 3°40' west. 10
sketches. Illustrate the
4 2+4

'4(a) Mention the principle of leveling with

' uses of leveling. '

(b) The following observation is recorded during a fly leveling:
B.S.=0.62, 2.09, 1.46, 2.69 and 2.45m
F.S8.=2.43, 1.37, 0.58 and 2.47m

. The first B.S. was taken on a B.M. of RL 450.000m. From the last

B.S., it is required to set 5 pegs each at a distance of 25m on a rising
gradient of 1 in 250. Enter these observations in a form of level book
and calculate the RLs of the top of each peg. Also determine the staff
readings on each peg and apply the usual checks. 10

5(a) Explain the field procedure of measuring horizontal angle by
repetition method using optical theodolite briefly giving example. 6

(b) Ilustrate the intersection method of plane table surveying with
necessary sketches. . 4

(c) The following offsets were taken from a chain line to an

irregular boundary:
| Distanca(m):] 0 [ 5 [10 1520 [30 [ 4050 | 60 | 75 | 90

Offset (m):| 3.4 3.0,2.8 1.9 (16 (14123[25(31(37]4.2

Calculate the area enclosed between the chain line, irregular
boundary and the end offsets by Simpson's Rule.

6. Write short notes on any FOUR: 4x4 =16
(a) Mc;:thod of volume measurement using Trapezoidal and
Prismoidal for formula
(b) Temporary adjustment of Jeve]
(c) Introduction to GPS and its components
 (d) Obstacle in chaining but not ranging
(e) Magnetic Declination |
-
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PURBANCHAL UNIVERSITY |

2015
B.E. {Civil)/Third Semester/ Final

Time: 03:00 hrs.

Full Marks: 80 /Pass Marks: 32
BEG258CI: Survey-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.

Answer FIVE questions. Assume any data if necessary.

\\I(a) What is surveying? Explain the principle of surveying with
examples and necessary sketches. 2+6

. o ‘-r(b) A steel tape 20m long, standardized at 15°C temperature with a
= : 7 pull of 10 kg was used to measure distance along a slope of

4°25". If the mean temperaturc during measurcment was 10°C
and the pull ‘applied 16 kg, determine the ‘correction required
per tape length. Assume cross sechonal area of the tape is 0.08
cm?, Young's modulus of elasticity is 2.1x106 kg/cm?,
coefﬁcxent of thermal ‘expansion (a)=11.2x106 per’C. .. o 8

e ppr———— - g T g o ¢ e

s e \ZQﬁ) What are the advantage and dlsadvantage of plane tabhnv'J i 8
(b A chain line ABC was laid across a river to determine the width

of it, the points B and C being on two sides of the river. From

Gl o A s point D 60 m from B on line BD which was at right angle to AB,
- the bearings of points C and A were found to be 280° and 190°

i L
respectlvely If the distance AB was 32 m, determine the width i g
BC of the river.

.1 e e e

8

e -3(5} ~Define - bearing of a -survey -line.- Describe . designation of { R
: ' bearmgs with sketches. 6
(b)  The followmg are the bearings observed in traversmg with a compass

Line FB BB

: , : AB | 59° 00' 00" [239° 00' 00"
S MR N BC |139° 30' 00" |317° 00' 00"
e RIS T CD |215° 15' 00" [36° 30' 00" s
ey L bieresdeersloDE -] 208°-00° 00" | 29°:00%.00”
EA [318° 30' 00" |138° 45' 00" .
avls _ I e T Lt rs ) Contd. ..

n widy e soror bt
e o mp g -

P . 08

1
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Find the amount of local attraction at different stations where it
would be suspected? Also find the corrected bearing of the

lines? If the magnetic declination is 5°E, determine the true
bearings. ' 10

4{a) ~ What is the principle of leveling? Describe the temporary

adjustment of level. 6

r

\Whe following consecutive readings were taken with a level and

5(a)

(b)

()

6.

4 m leveling staff on a continuously sloping ground at common
interval of 25 m.

0.905 (on A), 1.745, 2.345. 3.125, 3.725, 0.545, 1.390, 2.055,
2.955, 3.455, 0.595,.1.015, 1.850, 2.655 and 2.945 m (on B).

" _The RL of A was 540.000 m. ‘Prepare a level book and calculate

the RLs of different points. Also determine the gradient of the

line AB and apply the usual check. 10

Expléjn the field procedure to measure the horizontal angle by

repetition method using-theodolite? Explain with an example
and necessary sketch.

6
Explain the Trapezoidal Rule and Simpson's Rule for
computing area in brief. 6

An excavation is to be made for a reservoir 45 m long and 25 m
wide at the bottom The side slope of the excavation has to be

2:1 Calculate the volume of earthwork if the depth of

excavation is 6 m. Assume level ground at the site. 4

Write short notes (any FOUR): . ax4 =16
P(ﬁ)/Fiald book

t(b.)/lﬁ etic declinatioh ¥
k‘(;,)ﬂﬁinal positioning system (GPS) and its components

& Technique of distance measurement
(e) Two peg test |

AN
AAn
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s PURBANCHAL UNIVERSITY
2014 (INexwv)
B.E. (Civil)/Third Semester/Final
Time: 03:00 hrs.
BEG258CI: Surveying-I

Full Marks: 80 /Pass Marks: 32

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. Assume any data if necessary.

1 W’cribe in brief the principles of surveying.

(b npminal distance of 3({)—m was set out with a steel tape from a
k on the top of one peg to the mark on the another peg, the

' tape being in catenary under a pull of 22ON and at a mean
temperature of 17:c. The top of one peg Was 0.68m below the

top of the other. Dg?efnune the horizontal distance between the

marks. The tape was standardized in catenary under a pull of

178N and at temperature of %Q c, had mass of 0. 9026kg/ m and

cros® sectional area of 3. gSmm Take a=1. 13><1O 6/°cand E =

2 1x106 Kg/cm?2. 10

6

2(/ Deﬁne fore sight, back sight and turning point. Explain about
e the temporary adjustment of level. 345

SR

, 9/ A chain line ABC crosses a river at right angle cuts its banks at
/ B& C. To (determine the width BC of the river, the following
operation was carried out. A point E was established on the
perpendicular BE such that angle CEF is right angle where F is

a point on the survey line. If the chainage of F & B are
respectively 1200m & 1320m and the distance EB is“90m,

calculate the width of river & also the chainage of C. 8
E: ﬁne ranging & explain about reciprocal ranging with
easary sketches. 1+5

(b)  Following are the bearings taken in a closed traverse:

Contd. ...
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[ Side

F.B B.B |
AB | 75005 |254°20' )
BC | 115:20' [ 206335’ |
CD 165235 J345°45/
DE [ 234°50' | 44°05'
EA [304:50 125705

At what stations do you suspect tht, local attraction? Determine
the correct bearings of all the lines. 10

Ja):/Diﬁercn\tiate between Prismatic and Surveyors compass. 6
(b)

The following readings were taken with a level and 4m leveling
staff on a continuously sloping ground at 30m interval. '

\_ 07680, 1.455, 1.855, 2.330, 2.885, 3,380, 1,085, 1.860, 2.265,
(Si, 40, 0835 0945 1530&22 Om
s
Rule out the page of level book &: enter the above readings.

Carry out the necessary check and also find the gradient

between the first& last point. 10
5(a) List out the methods of Plane tabling. Explain any two
methods. 6
(b) A road embankment of 30m wide at the top with side slope of
W/; The ground levels at 100m intervals along line PQ are as
under: -
P 153.0, 151.8, 151.2, 15Q.6, 149.20.
The formation level at P is 161. 4m with falling gradient of 1 in
50 from P to Q. Calculate by pl‘lSl;QQldal formula the volhime of
earth work in cubic meters, assuming the ground to be level in
cross section. 10
6. Write short notes (any FOUR): 4 x4=16

(a) Criteria to be considered in selecting stations in chain
survey
B Designation of bearing
(c} Fundamental lines of of theodolite & their relation
(dj Curvature & Refraction error in levelmg
{e) Components of GPS

)
e
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FUREANCE m UNMIVERGITY
AU (Nevwry)

1.6, (Civil)/Third Semester/ Chanee

Time: 03:00 hrs.

BEG258CI: Surveying-I

[Full Marks: 80 /Pass Marles: 32

Candidates are required to give their answcm in their own words as Jur
as practicable.

41l questions carry equal marks. The marks allotted Jor each sub-question

s specified along its side.
inswer FIVE questions. Assume any data if necessary,

2] How does a map differ from a plan? Differentiate between Plane
and Geodetic Surveying. ! 2+4

(b) A stecl tape was exactly 30m long at 20°C when supported
throughout its length under a pull of 10kg, A line was measured with
this tape under a pull of 15 kg and at a mean temperature of 32°C
and found to be 780m long. The cross-sectional’ area of the tape=0.03
cm?, and its total weight=0.693 kg. Coefficient of expansion
@=11*10%per°C and Modulus of Elasticity E=2.1*10% kg/sq.cm.
Compute the true length of the line if the tape was supported during
measurement: (i) at every 15m, (i) at every 10m. 10

3] Define error and discrepancy. List the sources and types of errors
in surveying. Discuss briefly with suitable examples. 8

b) What are the different obstacles faced in chaining? How would
you measure distance between two points A and B if they lie at:
(i} Opposite ends of a building?
il Opposite ends of a large pond? 8

) What is the principle of Chain Surveying? What are the pomts that
must be considered while choosing stations for Chain Surveying? 3+3

) What is local attraction? How can we find if local attraction .cxists
A a station? The observed values of bearings aore given in the

table below. Adjust the bearing for local attraction. 2+8

Line FB BB

AB 1%1° 45 13° Q'

BC 39° 30" | 222° 30

CD | 22°15° [ 2007800 | - = .. 3o
DIE 24')“ 95" 64!" 45 =T .
T 1 o rl A

L]."LA —i _5}:?()0 l.b-.«- -L’!/—-‘?-- 'J Conldd. ...

e

[

!

s

Fime: 03:00 hrs

BEGI58CI: Surveying-1II

o

PURBANCHAL rf“'ﬁf‘a RBITY
(Civil)/Third 3emes Lm/i"m.ﬂ !
Full Marzs: 80 jFPass Marks: 32

i

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

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

© is specified along its side.
Answer FIVE questions. Assume any data if necessary. 5x16=80
~a) Write down the history and development of surveying? Surveying

-is the most important tool for the Civil Engineers, Justify?

4+4

((q A 25m steel tape was standardized at a temperature of 22°C and

2(a)

(b)

under a pull of 8 kg. The tape was used in catenary at a
temperature of 33°C and under a pull of 15 kg. The cross
sectional area of the tape is 0.025 C1{2, its weight per unit length
is 20 g/m, Young's modulus of elasticity is 2 x 106 kg/CM2, a =
11 x 10-6 per °C. Find the total correction per tape length. 8
What are the different methods of plane tabling, explain any two
briefly with sketches? : 8

A survey line PQ intersects a building. To overcome the obstacle
a perpendicular 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 \:nm
RQ. Find the length-; RS and RT such that points S and T fall on
the prolongdtmn of PQ. Also find the obstructed distance Qs? 'S

What are the different methods of levelling? Explain br;eﬂy with
sketches if necessary. : 3 ? 8

The following readings were successively taken with a level:
0.355, 0.485, 0.625, 1.755, 1. 895, 2.350, 1.780, 0.345, 0.685,
1.230 and 2.150 m

" The- mstrumcn[ was shlfted gfter the 4#]1 -and It.h rchmgs

: Prepare alevel bool\ and calculate the Ri s of d)flm cnt pomt., The -
‘RL: c}f the 1% point is 460 a”Um Sasch R R 8

Contd. ...
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(2) ;
Aay . Neiine closing error in compass aversing? How can you adjust
“ the closing error in com pass traversing graplncally? 8
(b} The following bearings weve observed wlhile raversing an area
with a compass. : N
——— e 0 b L AT
Line - FB p BB STy =
< o 0 u‘t‘ w1 ame YAt I }' - '
AB |S37°30°00"E [N37°30'00" W 197 B
BC [S43°15°00" W |N44° 15 00" E —
" [cD [N 73°00 00°W |S 72°15'00"E
DE (N 12°45 Q00" E |[S13°1500"W
EA [N60°00'0Q0"E [S59° 15'00" W

- At which of these stations would local attraction be suspected?

Find the corrected bearing of the lines? 8

5[91] What are the fundamental lines of a transit theodolite? Elaborate
" the relationship of these hines between them with necessary

sketches. 1+5

(b) Explain the Trapezoidal formula and Prismoidal formula for
computing volume in brief? 6
(c) The following offsets were taken from a chain line to an irregular
boundary line at an interval of 10 m:
0, 2.50, 3.50, 5.00, 4.60, 3.20, 0 m. s~
Compute the area between the chain line, the irregular boundary
line and the end offsets using Simpson's Rule. 4
Write short notes on any FOUR: 4=4=16
(a) Offset in chain surveying
(b) Significant figures and Rounding off numbers
‘ (c) Global positioning ground by stepping method

(d) Chaining on sloping ground by stepping method
(e) Distinguish between Height of Instrument and Rise & [Fall
method

#mn
ey

() )

4(n) Define true bearing, magnetic hearing and magnctic (h"(,h:mr_\m"
following missing data in  the table,

Compute the
calculations,

Magnetic Declination r‘Tﬂm Bearing] Magnectic Bearing

R R 1 G T L
4°w ¥ NS 60° 45
70°15' 72° 15'

(b) What is the main principle of fly Levelling? In what case do we ap;
the technique of Reciprocal Leveling? How Reciprocal Levelling dee
removes error due to curvature, refraction and collimation error? 2+

S5(a) A two peg test was performed in order to determine tx
collimation error of a level instrument. First the level was kept s
mid-way between stations A and B 100 m apart, the staff reaci-
on A was 1.90 and on B was 1.40m. Then the level was set (-
behind B. The staff reading obtained for A was 1.35 and sty
reading on B was 1.10m. Was the instrument in adjustmen:
What should be the staff reading on B when the line of sisi .
truly horizontal? i

(b) What are the methods used on plane table survey? Whic
method is suitable when distance from the station to the detail t )
be located cannot be measured? Explain with suitable figure. 2,

(c) Explain the desired relationship between the fundamental lire
of a transit the odolite.

6(a) Area to be measured are not always in perfect mathematic
shape such as rectangle or triangle but may be irregular ¢
curved in shape. How do we measure area of such irregular ¢
curved features? For determining the area between a chain li
and an irregular boundary, following offsets were taken.

Distance| 0 | 5 [10|d5][20[ 251303540

Offset | Q [2.515.0[7T5(88|7.5 6.513.5( 0

Compute the area using: (i) 'lilrapezoidal Rule, (ii) Simpson’s Ru}
All measurements are in metdr, 2

(b) List the components of GPS? What are the functions of the
individual components? : 2

'
v
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2018

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

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

Answer'FIVE questions.

1(a)

(b)

2(2)

(b)

Explain the reason of difference between variation in viscosity of
liquid and gas due to temperature change. A plate 0.025 mm
distant from a fixed plane, moves at 60 cm/s and requires a

force of 2 N/m? to maintain the speed. Determine the fluid
' 2+6

" viscosity between the plates.

Define vapor pressure and cavitation. A U-tube is made up of
espectively. The

two capillaries of diameter 1 mm and 2mm r
tube is held vertically and is partially filled with liquid of surface

tension 0.05 N/m and zero contact angle, Calculate the mass
density of the liquid if the estimated difference in the level of the
two menisci is 1.25cm. . 016
r the total pressure force and the centre of

Derive expressions fo
d submerged plane surface. 6

pressure on an incline
the conditions of equilibrium stability for
g bodies. An open rectangular tank of
d depth 1m is completely filled with
e the volume of water remained in
quired a linear uniform horizontal

Describe in detail
submerged and floatin
length Sm, width 1.5m an

water when at rest. Determin

the tank after the tank has ac
' S 5+5

acceleration of 0.6 m/s?. )

Describe different - types of flow. In a th.rct.e-djmensional
incornpressiblc flow, the velocity components in y and z-
are v=ax3-by2+cz? w=bx2-cy2+dz?x. Determine the

mponent of velocity distribution such that continuity
» 444

, equation is satis :
A Contd. ...
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(2)

equation for a three-dimensional

(b) Establish a general continuity .

fluid flow in Cartesian co-ordinate.

A venturimeter is provided in a vertical pipeline carrying oil of
specific gravity 0.9, the flow being upwards. The difference in
_ elevation of the throat section (15 cm dia.) and inlet section (30
cm dia.) of the venturimeter is 30 cm. The differential U-tube
manometer shows a difference in level of mercury as a
manometric fluid of 25 cm. Calculate the discharge of oil and

" pressure difference between throat and inlet sections. Cq for the
8

a(a)

. venturimeter=0.97. _

- (b) A closed tank 1mx1.25m in plan and 4.5m in height weighs
' 1175 N is filled with water to a depth of 3m. A hole in’one end
'~ of the side walls has an effective area of 7.5cm? and is located
~ .1 . at 20cm above the tank bottom. If the coefficient of friction
Veligis | between the ground and the wheels is 0.012, determine the air
i ] 1 ~ pressure in the tank that is required to set it into motion. 8

\'-_S(é) A lawn sprinkler with two nozzles of diameter 4mm each is
1 connected across a tap of water as shown in figure. The rate of
. flow through tap is 120 cm3/s. Calculate torque required to hold

the rotating :arm!s‘fé[tioné.ry. ‘Also calculate the constant speed of
if free to rotate. 8

Sh T

_ (b) _ Describe the concept of boundary layer and illustrate with
.| . - reference--to flow over a flat, plate. Define displacement
/ . thickness and derive expressionto determine it. 0+3+1+2

| 6. . Write short notes on: 4x4=16
f: (a) Orifice meter |
’ . . (b)UseofPascallaw

| "~ (c) Metacentric height
I  (d) Manometer

=
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PURBANCHAL UNIVERSITY
| 2017

B.E. (Civil)/Third Semester/Final
Time: 03:00 hrs. | :
BEG261CI: Fluid Mechanics (New Course)

Full Marks: 80 /Pass Marks: 32

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- questzon
is specified along its side.

Answer FIVE queetions.

1(a)
@

©
@

l
i
l
(
i
E
!
|
¥
l
|
»
|
| .
‘ : !
TP ;
’
SR
e
|
i
|
!
i
l
g

What is the significance of idealizing a real fluid?. *g

Derive an expression to find pressure 1ntens:ty inside the soap
bubble. | = 4
Explain the cause of viscosity of hqu1d and gas. 12

In the ﬁgure shown below, the pressure of air in tank ' A’ is —23
mm of mercury Determine the elevation of 'h' of the gauge
liquid at A. The hquld in the tube has relat1ve dens1ty in 1.60. 8

@9.& ga,, .

P
=
=

< R R
‘ .

!
;ﬂq b

(A i ]

‘ 3:‘ )_l'
SRy

\
\: .

|

=

« Water +

I\‘CIJP‘

\\‘bo
L

"l l\\ | \Ir"
(
|
{

'
!
!
A
-
1
s
!
1

\\\.\Q.\l vAT \
! )
| =~
|{: ' )8
A5 s #

777277 77 5 7 —-a—h‘ﬁufd(srflé
Fig.1(d) -

E : Contd. ...
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2n)

(bl

()

A(a)

()

4 (n)

)

5{n)

(2)
Btate Pancals law? Derfve the exprension for preasure force and

center of pressure on inclined plane nurfaces nubmerged in
waler, 206

Prave that the height of rise of Hquid level at the wall of the

container will be equal to thae fall of lguid level at the centre of ‘

the cylinder subjected to conntant rotation, 4

A vertical rectangular plane nurface within the tank contalning
waler is 3m wide and S deep, Determine the total presstire
and the location of centre of pressure on the plane surface
when ita upper edge Ia horizontal and v i
(i) Colncidens with water nurfuce

(i) Am below the free water nurface

Define the buoyant force and centre of buoyancy. Explain the

conditions that should be fulfilled of different three types of
equilibrium for flonting body, L2460

Derive the continuity equation in threo-dimennsional Carteninn
courdinatea, Prove that one-dimennsional flow can genuinely occur
only in a straight duct of constant croas-sectional area, G2

Determine the third component of velocity such that they
untisfy the continuity equation. ‘The first two components are
given an, 6

? C’

Vs xlyeyrdxy

Vex'+y 42

Draw neat sketchh and show the laminar zone, turbulent zone
as well as laminar sub layer in boundary layer theory, 4

Derive expressions for displacement thickness and  energy
thickneus, 1 6

Derive the Buler equation of motion along a stream line and
hence derive the Bernowill's equation (; 8

J_.

(3)

(b)  Derva an expreasion for the tims  required to e, i

completely flled hemiapherical tank,

[}

(€) A AOcm dinmeter plpe conveya water wl o velooity Sy,

poltit A, the presaurs intenaity la 3BOKH/m? sod elevgy,,

polnt A 1s 3%m from the glven datim, AU polot 15, whichy s o)

N above the datum, the preasure intensity s 300K [’ G
head losa between two polnts and also find the direcny,
flow,

6, Write nhort notes on any FOUR: 444

o) Newton's law of velocity
L0 Hydraulic co-efficlents “
wle) Clasalfication of fluld flow
() Angular momentum principle
wvAe) Differential type of manometar 4.

2

[ s S e e s e s
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Candzdates 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- questton
is specified along its side.

» Answer FIVE questions.

l(a)~

5 (B)

£s _(9){ :

pleoet o 248) o
e (A)__ - corners.and. its ‘centroid: lies at the depth of 8m from Y=L

. water surface. Determme ‘the total pressure | force on the plate
e and locate the P°31t10’ of centre of pressure with respect to the
S plate centro1d e L. ) .

a*

~ Briefly describe . apphcatlon of fluid mechamcs in civil

engmeermg i : e 4

A conical thrust bearmg 1deahzed as cone ot' semi-angle 450
maximum cone- diameter 25cm rests ‘and revolves over a
uniform fluid layer. of thickens O.lcm at 500 rpm. Obtain an

‘expression for the’ torque required . to rotate ‘the cone at

constant speed ®. 1 o : 6

_Prove with the help of hydrostatlc law t.hat the pressure will be
% constant everywhere over the same level surface in contmuous
' body of static| 'ﬂuld

6

P 2 “

A square plate 4mx4m hangs vertlcally in water from one of its

v

Contd. ...
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(b)

3a)

(b)

(c)

A(n)

(b

Sla)

(2)

An open cubical tank with each side 1.5m contains oil of
specific weight 8,0 kN/m? upto a depth of 1.2m. Find the force
acting on side of the tank when it is being moved with an
acceleration of g/3 m/s? in vertically upward and downward
directions. What would be the pressure at the bottom of the
tank when the acceleration rate is gm/s? vertically downward? 8

Explain Lagrangian and Eulerian methods of describing fluid
flow, 4

Determine the third component of velocity such that they
satisfy the continuity equation. The first two components are
given as: o 4
U¢x34y7+zi

Vexyi-yzi+xy

Establish a continuity equation in three dimensions for steady-
incompressible flow, ‘ 8

Mention various forces acting on fluid, Derive Euler's equation
of motion. 2+6

Petrol of specific gravity 0.8 is flowing through a pipe inclined
At 45¢ to the horizontal in upward direction. A venturimeter is
fitted in the 25cm diameter pipe; the ratio of arcas of main and
throat is 4 and throat is at a distance of 1.2m from inlet along
its Jength. The U-tube differential manometer connected to the
inlet and throat shows a steady reading of Scm of mercury.
Find the discharge and also the pressure difference between
the main and the throat. The coefficient of discharge of the
venturimeter is 0.95, 8

A lawn sprinkler with two nozzles of diameter Smm each is
connected across a tap of water as shown in figure. The rate of
flow through tap is 150cm?/s. Caleulate torque required to hold .
the rotating arm stationary. Also calculate the constant speed
of rotation of the arm if free to rotate. 8
Contd. ...

3 f,‘-;é,, Y §:$"‘“‘;’ta Qr cm\
ot R i;’ﬁ"]s.r,_ _.—.; IJ.-.J
A pipe of 300mm diameter conveying 0.30m3/ s of water has
135° bend in a horizontal plane. Find the resultant forc
exerted on the bend if the pressure at inlet and outlet of th
bend are 245kPa and 235kPa.

\ J r 0
.H[).A 3 ';'-\c

2

Write short notes on any FOUR: 4x4=]

(a) Boundary layer thickness, Momenturn thickness and displacemen
(b) Streamlines and stream tube

(c) Vapour pressure and cavitations

(d) Pitot tube '

(e} Orifice and mouthpiece

-
.
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PURBANCHAL UNIVERSITY
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B.E. (Civil)/Third Semester  Final

Time: 03:00 hrs. . e BallMasks: 80 /Pass.Marks: 32
BEG261CI: Fluid Mechanics (New Course)

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

T T O R R T Y

as practicable. . i
+ks. The marks allotted for each Sub;question.

All quesﬁons carry equal ma
is specified along its side.
we: £ questions.

.‘ The river discharges into the pond as below at a'rate of 11

cumecs, and the out flow rate from the pond through the flow
ir is 7 cumecs. If the pond surface area is

-~

: ' passages in the we
\ © " ‘5xm?, what is the rate of water in the reservoir? 8
(b) Determine the hydrostatic force acting on the radial gate if the
: 8

gate is 1.2m long.

T

S

b & m e .~

-+ Contd. ...
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&;33 A }5‘31\\_'.\.1 %

)
walghs & kg In it initial poaition, the platon i
costrainad from moving to the pottom of the eylindaer hy mennd
of the metal stop. Assuming there is neither (riction noy lenkags
Tetween piston and aylinder, what volume of ofl (8.0 0,85)
would have to be added to the 2.5em tube to cauae the platon
o rise 2.5cm from its initial position? 6

" ) Describe use of boundary layer theory in eivil engineering with

 meat sketch as necessary. | 3]
\y Distinguish  between  fluid  characteriatica and  flow
characteristics. . b

S(a%ﬁock of wood 30cm square in croas section and G0em long

\ / - weighs 318 N. Will the block float with sides vertienl?” 6
{b) Derive necessary expression for pressure at the center of pipe
connected with single column sensitive manometer, 6

€ Describe fluid flow patterns. : /4
W Derive Bernoulli's equation using firat principle of IBuler's
equation of motion, i

\)p) Describe venturimeter with neat sketch, B

~ 5(a) erive an expression of time of emptying and discharge for
hemispherical tank with orifice at bottom, i

(b)  Derive an expression of pressure varintion in horizontal plane
for liquid mass being rotated at constnnt spasd with axis

vertical. ‘ #
6. Wrife short notes on w16
Flow Classification
\ (bYMouthpiece %
cLContral volume and control surfnce < f

(d)Surface tension

i
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CPURBANCHAL UNIVERSITY
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B.E. (Civil)/ Third Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

BEG261CI: Fiuid Mechaanics

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

All questions carry equal marks. The marks allotted for each sub-question
= is specified along its side.
Answer FIVE guestions.
1(a) Explam/logﬁngian and Eulerian approach of describing fluid flow. 5.

ng%ﬂ/pressuré ahd its relation to cavitation.- S

J cylinder of 120 mnm diameter rotates concentrically inside a
cylinder of diameter 121mm. Both cylinders are 300 mm
long Find the viscosity of the liquid that fills the space between

' the cylinders if a torque 'of 0.90Nm is requiréd to maidtain a

speed of 60 Tpm. . ¥ ‘ ' e E6

2@) Prove from basic that the rate of increase of pressure in a
vertical direction is equal to specific weight of the fluid. Also
verify that, for a continuous static fluid, préssurc intensity at
any point in a horizontal plane is equal. 5+3

9()) A tank is filled with water under pressure and the pressure
< gauge fitted at the top indicates a pressure of 15 kPa. A tank
measures 2.5 m perpendicular to the plane of the paper, and
the curved surface AB of the top is the quarter of a circular
cylinder of radius 2 m. Determine (a) horizontal and vertical
components of fluid pressure on the curved surface AB, and (b)
magnitude and direction of the resultant force. 8

-

Contd. ...
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(2) | 1//
1r|m(l 1% /

3(a) . Prove from:basicthat a vertical cylinder umlmmu
rotated with constant speed holds Bernoulli's equation good.
(b)  Derive continuity equation from basic principle for 1-D steady-
iicompressible flow. 8
4(a) ,~ Mention various forces acting on fluid.
\_,.'/ A horizontal venturimeter with the main pipe diameter of
50mm and 30mm throat is used for measuring the flow of oil of
“specific gravity 0.6. The difference of mercury levels shown in

U-tube manometer arrangement is 12 cm. It took 5 minutes for
900 kg of oil to be collected in the tank. Calculate the

: coefficient of discharge for this particular dcvxce 2+6
: (6)\ ‘ Descnbe use with cnﬂcal examples of boundary layer thcory in
: pressurized and open-channel fluid flow. -4

vooont(e) . What 'do your understand by ﬂuid in contmuum. Explam in
> your ownwords, = o S R SRCCIN, ST
5(a)  Derive a general expressmn to calculate thc tune requ:red for a
~ . head over the orifice at the bottom in a hemispherical tank to
fall from one level to another. If the tank was full initially and is
to be completely emptied, what will the cxpressmn for the time
required? 6+2
(b) A pipe 180 mm in dxameter conveying water at 0.15 m3/s
bends by 1800 in a horizontal plane. The pressure intensities at
the inlet and the outlet of the bend are 200 kPa and 195 kPa
respectively, Determine the force exerted by water on the bend 8

6. | Write short notes on any FOUR: 4x4=16
’\:?,%ta center’ .

auge equation’
(¢) Local and convective acceleration

YMouth piece

(c) Smooth and Rough boundary

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

All questions carry equal marls. The marks allotted for each sub-question
_is specified along its side. ]
Answer FIVE questions. 5x16=80

1( tate Newton'’s Law of Viscosity and derives it. What are Real and
ideal fluids. ) .8

\Maiculntc the dynamic viscosity,of the oil, which is used for
lubrication between a square plane of size 0.90mx0.90m and an
inclined plane with an angle of inclination 30 dcgfce. The weight
of the plate is 300N and it slides down the inclined plane with a
uniform velocity of 0.30m/sec. Take the thickness of cil film ds
2mm. 1+°%8

2(a) State and prove the Hydrostatic of pressure variation. . 8

(b) Determine the magnitude and direction of the resultant force
acting on the radial gate as shown in the Fig. 2(b) below if its
length is 4m and radius also 4m. 8

. \'
-v"'lr 3 %) hm,
;’ m »s:u ‘Aa;w
i ‘k it -J'
ll J‘l:‘ :J"n i fé*

&(ﬁ) In a submerged body the CP is below the CG. Is it the correct

Fig. 2(b)

stalement? Explain based on expreb:;mnq ‘Derive’ thc t'ontmuﬂ.Y .

. -equation in Cartesian Coordinates for two dimensional {lows. 4+6
: Contd. ...
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PURBANCHAL UNIVERSITY
7 2012
B E. (Civil)/Third Semester/ Final
Time: 03:00 hrs.
BEG261CI: Fluid Mechanics

Full Marks: 80 /Pass Marks: 32

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

All questions carry equal marks: The mariks allottedfor each sub-question
. Is specified along its side.

Answer FIVE questlons. 5x16=80
- 1{a) Explain Continuum and Surface Tension. Prove that surface
tension on soap bubble is P = Bo/d. : . 8

(b) Elght Km below the surface of the ocean, the pressure is
81.7MPa. Calculate the density of seawater at this depth, If
density at the surface is 1025 kg/m? and average bulk modulus
of electricity is 2.344GPa. 8

ﬂ_a] Explain and prove hydrostahc. law. - ) 8

(b). A closed tank contains O. Sn{DI' Hg, 2m of water, 3m of oil of
density 600kg/m3 and there is an air space above the oil. If the
gauge pressure at the bottom of the tank is 200KN/m?2, Calculate

the pressure of air at the top of the tank. 8

:3(a) Explain about one, two and three dimensional flow. Define
Mmg’tm aqd Eulerian approaches for'describing the fluid flow.
= ‘ 8

(b) The velocity vector in a flow is given by V= 4x3i - 10x%yj + 2tlc.
Find the velocity and acceleration of a fluid partu:lc at (2,1,3) at
time t=1 unit. ' 8
~4(a) What is boundary layer theory? Define displacqment thickness,
) momentum thickness and energy thickness with necessary
_ equations. g 8
(b) A pipe 300m long has a slope of 1 in 100 and tapers from 1.25m
diameter at high end to 0.625m diameter at the low end. Find the
-~ pressure at low end if the flow rate is 1001ps and pressure at.

Ll thigher end is'1* 10* kef/m2. Neglect friction. 8

-

Contd. ...
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(b)

6.

L ':"12:.‘

‘Explain about voutunmcter D'cﬁvé an expression for tho
dlscharge through a Ventunmctcr _ 8

250 ht/‘%ec of water is- ﬂowmg in a pipe having a diameter of
—~—

. 300mm. If the pipe is bent by 135% Find the magnitude and

direction of the resultant force on the bend. The pressure of the
‘water ﬂowmg is 400 KN/m?. Take specific weight of water as 9.81

-

KN/m3. = 8

Write short notes on any FOUR: 4x4=16
(a) Metacenter and Metacentric Height

(b) Vapor Pressure and cavitation

(c) Principle of Buoyancy = .

{d) Concept of angular momentum.
(e) Orifice meter and Pitot tube.

e
v

i

(2)

(b FKind the Maximum speed of an open circular cylinder Lay
0.18m diameter and 1.2m length and containing waler up t
heipht of 0.96 m, at which it should be rotated about its vert..,
nxis so that no water apills.

Jn)/What are Navier Stoke's and Euler's equations of motion? Der
the Bernouli’s equation from the Euler’s equation.

(by” A pipe 200m long, slopes down at 1 in 100 and tapers from 600mn
diameter at the higher end to 3 00mm diameter at the lower end
and carries 100 Ips of oil of (S.G. 0.8). If the pressure gauge at ti
higher end is 60kN/) m?. Neglecting all losses determine:

Velocities at the two ends, (i) Pressure at the lower end. Lt

S(a) What is boundary layer? List its characteristics. Differentia:
- between Venturimeter & and Orificemeter. = 5+,

(b)/A lawn spnnkler ahown in the Fig. 5(b) below has [Zam:
diameter nozzle at the end of a rotating arm and discharge wat
with a velocity of 15m/sec. Determine the torque required to h!
the rotntmg arm stanonary

L ok
Y. ;ﬁ ___a :
i g:fl%‘ ':"i o e
6.  Write short notes on any FOUR: x4
tream Lines and Path Lines g

Laminar and Turbulent flow
) Hydraulics coefficients
(d) Equilibrium of Floating Bodies
(y) Langrangian and Eulerian approaches

A
A ‘

P A 2 ,p’f‘
- %

) ‘” h:.'l'(‘r('il
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‘ PURBAN CHAL UNIVERSITY

2018
B.E. (Civil)/Third Semester/ Final

Time: 03:00 hrs,
BEG226EL. Electric Circuit & Mac

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

Full Marks: 80 /Pass Marks: 32
hines (New Course)

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

Answer FIVE questions.

- 1(2) What are the forms of energy available in nature? Describe a
" hydropower station with neat sketch. 5
: (b)  State and explain Faraday's law of electromagnetic induction. 5
- "~ (0) Find the resistance between points A and B of the circuit shown
: in Fig. 1(c). Use star-delta transformation. ; 6
‘ A
en ::f
o Fig. 1(c)
2(a)

_-,Deﬁne temperature coefficient of resistance. Derive the
7 expressmn the that relates at and’ ao where symbols have usual

,;1116531111153 , : 1+4
i i ‘ (b)ﬁ_ ~‘Calculate the current through 4Q remstor between points A and
, ! B of Fig. 2(b) usmg nodal analysrs | : % 5

L B g
: TV A J‘A‘LSIL 8
LA TErthiddd

+

A

,;ﬁ}:""‘gbv ::ﬁ'?.w'f,'}:i‘~ 30

E o T [ % ¢ ¢ } i A contd- LI
{ : = ) :

i-. g

{
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(©)

3(n)

(b)

©

y,

(b)

(c)

5(a)

(b)

(2)

State Thevenin's theorem with suitable examples of your own.
Explain steps for solving network using Thevenin's theorem. 1+5

Find | the total

current () through 4Q resistor using
Bnpcr&msition theorem. S
I
e
% e 3n
49
+ + M
&v '_.L:." lov -I-. Q,G‘S"U
Fig. 3(a)
Derive the relationship to convert three resistances connected in
delta to star and vice-versa. 8
Explain supermesh with suitable example. 3

Prove that the current flowing through a pure inductor lags the
applied voltage by 90° when it is excited by ac sinusoidal
voltage. 5

A resistance of 20Q and inductance of 0.2H and capacitance of
100puF are connected in series across 220V, S0Hz mains.

Determine: (i) impedence, (ii) current, (iii) voltage across R, L tl‘#\,
. - 6 g

and C.

An RLC series circuit consists of a resistance of 1000Q and
inductance of 100mH and a capacitance of 10uF. Determine:
(i) resonant frequency, (ii) cumntm&rcsonance. 5

What is transformer. Explain about no-load operation of °
transformer. 5

A 50KVA single phase transformer has 600 turns on primary
and 40 turns on sccondary. The primary winding is connected to
2.2KV, 50Hz supply. Determine: (i) secondary voltage at no-load,
(ii) primary and secondary currents at full-load. 5

Contd. ..,

" 6.

' (3)

(c) Explain the working principle of synchronous generatgy.

Write short notes on any FOUR:

(a) Earthing

(b) Types of dc gencrator

(c) Synchronous speed

(d) Working principle of three phase induction motor
(e) Maximum power transfer theorem

ﬁwa

44,

o~
A
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PURBANCHAL UNIVERSITY

L2017 " £ <]
B.E. (Civil)/Third Semestcr/ Final : !

Time: 03:00 hrs. Full Marks: 80 / Pass Marks: 32
BEG226EL: Electric Circuit & Machines (New Course) j

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

All guestions carry equal marks. The mark.s allotted Jor each sub—questlon
is specified along its side. , .

e V-
Answer FIVE questions. ,
1(a) Describe the electrical power system consisting of | generatlon
i transmission and dlstnbutlon network with neat sketch 6
ADb)  Explain faraday . laws of electromagnetic induction. 4

) Use Kirchhoff's laws to find the current through 3 Ohm resistor

in the circuit shown in figure 1(c). Also calculate the power
dlss1pated by it.. :

S Ohm . 4 Ohim

.‘I(,

/I\ (4 lN
J/
¥R
-

Tt R —i f
Fig. 1(C) , f
I
%(ﬂ) Describe the Ku‘chhoffs laws \mth appropnat circuit to="

describe. : , | 8
(b) State the superposmon theorem and use the theorem to find
V" current through 6 Ohm resistor in the circuit of the ﬁgure 2(b)
shown below and also @cuhted power d1ss1pated by it s 8

GOhm L 25 :
ANN—e g

C.ontd'.!}"" oy
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e

(b)

(2)
. - S h
State and explain Maximum Power Transmission Theorem w1t8
circuit diagram and necessary derivations.

State Thevenin’s theorem. Use it to find the current (I) and

. ; . 8
~ Power dissipated in 3Q resister.

.

i (a) Ohm’s Law
Ab) Energy sources

il

2N I 34

power, (iii) circuit current
¢- the coil and capacitor.

(c) Star-delta h‘ansformaition '
(d) synchronous speed ?7
v

+ (€) back emf in dc motor

)
! N

Al
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"PURBANCHAL UNIVERSITY
BE. (Civil)/ Third Semcster/Fmal Y b o

mime: 03:00 hrs. - Full Marks: 80 /Pass Marks 32 i [
BEG226EL Electric Circuit & Machines (New Course} X i j ’*

Candidates are requzred to give their answers in their own words as far - i
aspractzcable | bt L

All questions carry equal marks. The marks allotted for each sub—quesnon
is specified along its side. ‘ P

Answer EIGHT questions. . b 1 4
l(a) State Faraday's laws of electromagnct:c mductmn and a]so
derive the expression for dy'namxcally mduced emf. -'§2+4 ‘ f

(b) Find equivalent resistance as scpn from XY terminal. - ‘ 4 K

-
[ SR s <
3

2(a)  State and explain Thevenin's theorem. S 6 1l
(b) Find I, I; and V in the given network R e ' R e ::;.SA
I’ t v : ohe 3 ‘ o : ) ;
- AL JVWt‘ i
| 1280 [ B0 1 e AR
_?qu | SRk Z6q “ i
— o ' 0
[l ‘
3(8)  Determine using supcrposmo?l ‘theorem, the voltage \across 4Q 5
resistance. g ' SRR s
W — MV
2L ,‘-‘-'"’;'ZB'Q‘\ :
£ : Ly o
e Q. 2 ) BA
JOv'L Y | il Q:) =
. ) . - ) Cbntd. (11} o~ "“ g
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(b)
4(a)

(b)

" 5(a)

7(a)

o)

8(a)
(b)

A4 Pole, 50Hz

@

(2)

State and explaiti KVL.- .
A series circuit having a resistance of 10Q, an _indUCta_liCe of
0.025H and a variable capacitance is connected to 2 100V, 25y,
1¢ supply. Calculate the value of capacitance when ﬂ_'le. value of
current is 8A. Also calculate power. consumed by the circuit. ¢

Define Rms value of alternating current and derive its value i
terms of peak value of pure sinusoidal alternating current. 4

A total current of 10A flows through the parallel combinaﬁbn of
three impedances (2- j5)<, (6+ j3)Q and (3+ j4)Q. Calculate the

- current flowing through each branch and circuit power factor. 6

~ Derive the expression for resonant frequency in series RLC

circuit. i 4
Explain the working principle of transformer and also derive its
emf equations. : ' 6

A 20KVA 1¢ 2200/220V transformer has a primary winding

 resistance of 10, secondary winding resistance of 0.01, primary

leakage reactance of 1.5Q and secondary leakage reactance of

0.015Q. Iron loss of transformer is 206W. Calculate efficiency of
transformer at full load, unity power factor. z

-Explain the A workin

: g of a dc motor and hence derive torque
equation, - '

6

A long shunt de generator delivers a current of 20A at 200V.

Eizstan ature winding resistance is 0.2Q, series and shunt field
. ces are 0.02Q and 2000 ; e
generated by armatuyre, respectively. Calculate .

As pL : : |
ynchronous motor can't produce torque at starting. Justify-
induction motor o

: in of 0.6-

; ‘c"_‘lcuvlate the spded of rotor. Perames &t a.sip. o 4
Write short noteg on any TWo: 545
(@) InCangies'cent lamp - S p
(b) Geneération_ trap.

transmission and distrjpyus; ' :
Maxi ’ 1 and distribution of electrical powe*
aximum Power transfer theorem :

aan

——

Scanne d with CamScanner



PURBANCHAL UNIVERSITY
A ARy ’ 2015 AN

B.E. (Cwﬂ)/Thxrd Semester/Fmal ' ST ERE
Time: 03:00 hrs. | Full Marks: 80 /Pass Marks: 32
BEG226EL: Electric Circuit & Machines (New Course)

Candidates are requzred to give their answers in thezr own words as far
as practicable. ‘; : : a

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

Answer EIGHT questxons

\)% X W1th the heip of a neat sketch explam ‘the operatlon of a
: ,hydroelectrlc power generatlon : » 4 - ‘

(b) - State and explam Faraday’s laws of electromagnetlc induction. 6

Z(a)‘ - How much current will ﬂow when: a voltage source of 10V is
- connected between termmal A and B f01 the electrlcal network

shown below'> s % _ 5
P MEERS T d R
AT S et
B ziﬁf\u%'{'
i
, ; | : I
(b State and prove maxunum power transfer theorem ) &

E 3(e Use Thevenins’s theorem to calculate the current through 5
\)&ohm resistor.’ T % S

Contd. ...
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N
{3}
(2) | Ny
. ruction and working Principie of inrzs -
1 T yud the tots s e s it g(a) Explain the const
y % ’-./,/.r. ke total current () by using superposition theorem. 3 ( e hrocsus emerator.
- o— t a 6 pole induction motor supplied from a 2-phass .
w T \%ﬁu ply has a rotor frequency of 2.3Hz. Calculate: & -,
e onm = onm ; ip, (ii d of the motor.
T i percentage slip, (ii) the speed ©
-—- | 54 Ohm 9. Write short notes on any TWO:
==Y —1o v (a) MCB and Fuse
T I (b) Kirchoffs voltage law
) . \W ses in transformer
"gil‘f,"""‘? What is earthing? Explain importance of earthing. 4 pee

by % coil of resistance 10Q and inductance 0.1 H is connected. in

\"/'};”-j/r';s-.ru-n with a capacitor of 150pF across 200V, 50Hz supply.

“" Ditermine impedance, circuit current, active and reactive
DOWErns, 6

Lia) [hiferentinte between series resonant circuit and parallel
resonint circuit, 6

p}/ f*,n AC voltege (80460j) volts is applied to a circuit and the
o ‘Current flowing is (-4+10j) amperes. Find: (i) Impedance and t

state whether it is capacitive or inductive, (ii) power consumed

and (L) Phase angle between voltage and current. ) 4

Gial ILxpinin the working of the "transformer in load" with necessary
phinsor diagran, R S -

(b) /1\ SOKVA single phase transformer has 600 turns on primary
.w)./ and 40 turns on secondary. The primary winding is connected
1o 2 2KV S0Hz supply. Determine: (1) Secondary voltage at no-

load, (1) Primary and Secondary currents at full-load. 5

Zay"  What 13 back emf? Explain the role of back emf in dc motor. 5
el

)~ A long shunt compound generator delivers 60A to the load at
e 30 volts: Caleulate the em! generated by the armature. Given
il that the symature winding resistance is 0.04Q, series, field
winding resstance is 0.064) and shunt feld winding rezistance

v 11082, 3

, e ————————— V|
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gy Candxdates are requzred to gzve thezr answers in thelr own words as far
. as practzcable i 5 ;

Al CIUESHOHS Carry equal marks. The marks allot‘ted for each sub-question
1S speczﬁed along its szde

Answ EIGHT que stions.

Describe generatlon transmlssmn and distribution of electrical
... energy. Why power, is transmltted at hlgh voltage° 6

;‘f—;\\'
A,
—~—~

- Fmd the eqmvalent capac1ta.nce of the network shown below: 4

l.
| ¥ -L \
: Bull‘ ".-sur
! f
10uf 10uF - | . 2uf oo L. 10uf.
2 T R T 2 |t |
by u. e ~
a L T e
" 1uF :
3 | '
1

A wire of length lm hets'»a' resistériee' of 2 ohm. Obtain the
;{‘.\remstance 1f spec1ﬁc re31stance 1s doubled, dJameter is doubled

t‘i - and: the length is; made three txmes of the ﬁrst : 6
:State and explam T hevemn s theorem 5 4

Usmg superpos1t10n theorems find the current through 20 ohm
' resmtor yeL g ' 6

5 e 1sf»c;hm &0 510 ehm
""" 2 1] o A comres T £ e
e i ? q) -
b 20 ohm. - 3 ohm |
: Contd. ...
| > ARH
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(3)

(2) v @) A6DO .|.15()}t5-p,qu.irrcl cage induction mator runs 4, ,
(b} ~~Inthe circuit shown below,caicutate: - -~ - - s s 970 fpm. Calculate: ; il
{1} Value of resistance R1 : () Synchfoin.?us speed(M
s ) St Lo e
{lii) Power dissipated by R1 (iii) Frequency of rotor current L
Wbt power dls.smated e . (b) Explain the role of back emf in dc m/og;r.
y Com q ' A : i inciple of induction-motor
1 ¥ : A Ik B(a) Exp]alﬂ the worlcmg princip -.’Vn .
- = ™ (b)  Describe in brief about conceal wiring,
= A m )
= 24v ,/ ohit 6 oh ‘ 53 Write short notes on any TWO: €
i P \Wﬁ's law
> ‘ (b) Resonance in parallel ac circuit
#a)  Prove that current flowing through a‘purc capacitor leads the WSses in Transformer
applied voltage by 90° when it is excited by ac sinuscidal *

voltage. 4 - -
An impendence of (6-j8)Q) is Connected in parallel with an

impedance of (8+j6)Q. The impedance is fed from a 220v, 59 Hz -
supply. Find current through each branch.

{5)

5{a}” . Explain the working principle of Transformer. ‘6
{(b)  Find rms value of half wave rectified wave whose maximum
value is 20A. =, 4

-~
-

5a)  What is a DC generator? Explain j

ts operating principle with 3
neat diagram. : .

6
ﬂ? A 25kVA, single phase transformer has

_ 250 turns og “the
primary and 40 turns on the secondary windin

‘  The primary i X
. \X/./onnectcd to 1,500V, Soyz supply, calculate: lg ary 1s _ )

B . & 4 ) ‘ ; ‘
/ﬂ’nmmy and secondary curren:%/ :
_ /gﬂ Secondary emf ‘

/(jji} Maximum flux in the core
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'I“hrrd Scmester/Fmal ;

] i Full Marks: 80 /Pass Marks 32
(New Course) 4
own words as far

03:00 hrs.
Circuit'f *Machmes

Time:.0
BEGQQlED' Electric
. Candidates aré requtred to gwe _thezr answers in their
’ a"practzcabl ; ‘m
5 marks allot‘ed for each sub- ques:ion

ohs carry equal marks
d alorig its side. . .

T Al questt
T questxons.
able in nature with suitablc

Answer EIGH
g forms of energy avaﬂ

)/ Jist variou

o
@ example. g
() Détermine - the resistance of a copper ‘tube having exter
thickness 5mm and rength Smctc‘rs. It is given
‘ 6

is 1.70p0-cm. o % /
v~
with smmblc examplc 3

/

@ diametcr 8cm,
. : thu_t gpecific rcsxstancc of copper
and passwc clcrﬁcnts

Differentiate active
resistance of dircuit ahown in

2(a)
- (b) Determine the currcnt m the 4Q
fig.2(b). . 7
p"M‘\"‘"
' 3y State a
bV i 4
45 A0 w2 ¥
{9 Fing Ine ;‘Q*Et.l'f,‘f.
&
W

Contd. ...
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L)
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 { G

iy
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Ly

(3]

Fig. 3(b) .
Explain series RLC circuit with phasor reprcscntatmn. 4

A series RLC Cl[‘CU]t confists of a 1000 n:mstor,

energized by 230 w/_ Sinwt volt supply,

to be i=3.2 \/2— Sinat amperes. Find:
(i) The capacitance of capacitor

(i) The voltage across thq inductor T,
(iii) The total power cons med, assume o = 314,5’

the current was found
7 2+2+2

Define resonance. A coi]l has resistance of 1052 and draws .a
current _of 5A when connected across 100v, SOHz source.
Calculdte the reactive power of the circuit, 1+4

What do you know abput earthing? Explain 1mpori'ancc of
ca.rthmg in electrical en z cenng as well as mvﬂ,cngmccnng 1+4

|
Explain principle of Dpsratmn of transformer vmh nccessary» .

waveform and mathematical cxpresswn . 5

A 1000KVA 24 DOOV/24OOV transformcr Dpc.rates at 40Volts
per tum, Find the number of turns on each winding and the
current rating of each winding. A . 5

Erplam the opcx ang pri c1plc ofd.c. gcncrator. e ' .5

emf gcncratcd when the

otor is giving an butput of IOH'P'at
85% clliciency. : o

5

L Contd. ..,

an inductor of
0.318H and capacitor o unknown value. When the circuit js

~

- --‘e‘aér-v‘t*q‘tuf"!‘ff“" 'e.«w: el s L

e

L n s

AL

~
b

i

T
. s

VAV e g vl S

" 8(a)
)

o

A six-pgle, 3 phase 11ICVA synchrohous generator s

(3)

Explain opémting principle of three phase :'nducmmj motsr

Stay
connected and has a rated per phase voltage of 220V for 4 lcad
with lagging power factor of .0.752 at S50Hz, The synch-angus
resistance is 2.182 and the armature resistance is assumned (5

2

be negligible. Determine the 343
(i) rotor speed

(i) emf generated .

Write short notes on any TWO: 2x5=10

(a) Baclk emf of dc motor
(b) Star-delta transformation
(c) Power factor

~n
e
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_« |'Time: 03:00 hrs.” = :

PURBAN CHAL UN IVERSITY
2018 : 6

;\.'

Full Marks 80 /Pass Marks 32

BEG255CI: Engineermg Geology (New Course) A ,

' Candidates are requzred t ;gwethelr answers m thezr own words as far :

i : as practtcable _’ : :
e Al questtons carry. equal marksf‘;.The marks allotted for each sub-questlon

s specified along its side

wh Answer FIVE: questions. 5
1‘9]

engineering pl‘f’.]ect : :
15 Wnte bneﬂy. on the mternal structure of the earth with surtable-;'f"::-“d.«v

: ;_Deﬁne fold’J Wnte ownfthe engmeermg con51derat10n of fault e
and _]omts durmg"cwrl englneemng constructlon e |
Descnbe bneﬂy‘;ton,_::rfRQD and RMR? Why Q system is Lk
e appropnatemNepal? 7‘_ 2 L en B _:.;:
% Deﬁne Stnke and D1p Calculate the true d1p from g1ven:fi.:,-
; apparent d1ps 1 7. due N45E and 1 10 due N20W LG e

, What do you know about mass movement? Classxfy landshde'}'_"'

:v_ What are the type of s1te mvestlgatlon? Descnbe t.he elements
of 31te mvesugauon of dam in ngher Hrmalayan zone. . . 3+5.

G1ve an outhne about Geology of Nepal What are the ma_]or”‘-"
i‘"_' structures found m the Nepal Hunalaya? Rt —

\AQ*‘W}

D1fferent1ate betweenv Geology and Eng:meermg Geology Why it
-engmeermg geology is unportance in the field .- of civil ... 2%+

26500,

ow the Iaye""of the earth Was determmed? i 5ﬂj3 BRIy

rock?‘Wnte down the.petrographrc class1ﬁcat10n of the gt

2+6

w1th d1agram and exp]mn S 3+ 5,'- sptadt e

Wnte down the vertlcal drstnbutlon of the sub surface Water?
What 13 Spring?. . SUER S G

444
Contd. .,;“3 ¥
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6(a)

(b)

(2)
Write short notes on any FOUR:

(i) Igneous rock
(i) Xenolith

(iii) Mountain
~ (iv) Sedimentation

(v) Geo-physical Method -

Differentiate between (any FOUR):

() Normal and Reverse fault
(i) Foliated and Non foliated rock
(iii) Weathcring and Erosion

(iv) True dip and Apparent dip

(V) Topographic and Geological it

AN
-~

Scanne d with CamScanner
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PURBA.N CHAL UNIVERSITY

(b)

Ll

5(a)

What is plate tectomcs Explam the types of plate boundanes '

‘How the mealayas were. formed , ‘L’ : f 2+3+3

2017
9 B.E. (Civil)/Third Semester/ Final
| Time: 03:00 hrs.. = = . Full Marks: 80 /Pass Marks 32
| BEG255CI: Engineering Geology (New Course) ot ; ]
- Candidates are requtred to gwe thetr answers zn thetr own words as far :
.as practtcable ‘ ; % {
All questions carry equal marks 'me marks allotted for each sub-questlon
zsspeaﬁedalongzt.ésrde 3e e R T R l :
- Answer FIVE questions. ‘_ ' ‘:_'.‘ B : \g :
 1(a)  Explain the 1mportance of engmeenng geology m the ﬁeld of
v civil engmeermg I]lustrate Wlth sultable examples : ’ % 5+3

leferentlate rock mass and mtact rock with neat | d1agram "f

Describe the Geo-mechamcs classn‘icahon of rock mass : 2+6~

4+4

5 structure _ Lo Wy ;
Descnbe the Varnes classﬁicatlon of landshde? Mentlon the g’

preventatxve measure of landshde ' SRR

 Define fold and ‘the dlfferent parts of fold D1scuss the k/
: 1mportance of fold Whlle constructlon of any c1v11 engmeenng

Define rock and rock cycle G1ve the classﬁica’uon of igneous '

rock in detail. R 1 i , i iges

Describe the dlfferent stages of- engmeermg geolog1cal site

mvestlgatlon method? Descnbe the geophysrcal method ins i e

Deﬁne the. dlfferent type of nver channel: pattern Explam the ;

engineering mgmﬁcant of each channel whﬂe constructmg
bridge. Hoit ' § ,3+5s
Describe briefly the tectomc d1v1smn of Nepal Hlmalaya What
are the major challenges that ‘need to be considered during

construction in siwalik and lesser Himalaya? ; 4+4
. |

- _...‘7"(_,-5_».:-;“‘-,:.,‘._“
RS RS TR M
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(2)

(b) In a featureless terrain three boreholes A, B,
ascertain the attitude of a limestone beds. At site A, limestone
bed is reached at a depth of 600 m. Site C is 1800 in to S10°E
of A and here, limestone bed is reached at the depth of 400 m.
Site B is located at 1500 m to S45°W of A, and the limestone
bed is reached here at a depth of 900m. Determine the attitude
(dip, strike and dip direction) of limestone bed. - 8

and C are sunk to

. 6(a)  Write short notes on any TWO: : : s, 4+4
Al Landslide 9 |
A) Unconformity 2
(iii) Volcano

(b) Differentiate between (any FOUR)
(i) Clastic and non-clastic texture 1 ‘
dy) Plane failure and wedge failure i | ‘

\(]i) Confined and unconfined aquifer §
i) Joint and bedding plane j
(V) Gneiss and Granite :

4x2=8

"
~n
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/ .E. (Civil)/ Third Semester/ Fingj
| m 03:00 hrs.

2016

Full Marks: 80 /Pass Marks:
255CI: Emgmeering Geology (New Course] - / arks: 32

4
i

Candidates are re
as practicable.

quired to give their answers in their own words gs far

All qzse§ﬁons carry equal marks. The marks allotted for each sub-question
is specified along its side. ‘

Answer FIVE questions.

1)

e the
Iimestone bed is found here at a depth of 900m Determin

2ttitude of limestone bed.

Define engineering geology and explain how do you considered
the importance of engineering geology -in the field of civil
engineering. Illustrate with suitable examples., 2+3+3

How is the fault identified in the field? Explain the effects of

fault that need to be considered while construction of civil !
engmeermg structure. = 3+5 ‘

What are the factors affectmg the slope stability? Mention the :

--tprevéntlve measu_res of the landshdes S A 4+4

Describe Darcy's law. Explain the tyﬁes of river channels

mentioning the engineering significances of each type. 345

What is rock mass classification? Describe the different system

of rock mass classification. 2+6

What is site investigation? Describe various techniques of direct

and indirect methods of site investigation for sub surface

: \ 2+6
ezploration.

Three boreholes are sunk at A, B,*and.-C in a featureless terrain

to ascertain the attitude of limestone bed. At site A, h'mestone.

bed is encountered at a depth of 600m. Site C is 1800m to

S10°F of A and here, limestone bed is reached at the depth of
400m. Site B is located at 1500 m to S45°W of A, and the

.8
Contd. ...
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e

(b)

6(a)

e

L et

. 5(a)
& of chemical compos1t10n, density and nature of seismic wayeg. 8

| - @)
Define rock and rock cycle. Describe engineering significan; of

dlffercnt types of rocks. ‘ 343
Skctch and describe the internal structure of the earth in tery,

Describe the major tectonic division of the Nepal considering
the major hazard of each division. . g

Write short notes on any TWO: ! 444

“(i) Springs and reservoirs

(ii) Sandstone,
(iii) Plunging fold -

Differentiate between (any FOUR): 4x2=8
(i) Landslide and debris flow

(i) MCT and MBT _

(iii) Intrusive and extrusive rock

7(1v) SIAL and SIMA
(v}@enﬁned and unconfj.néd aquifer’

ANA
A
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PURBANCHAIJUNIVERSITY
Pl

B.E. (Civil i ter/ Final
Time( 01;13{)’111:? Semester/ Full Marks: 80 /Pass Marks: 32

BEGZSSCI' Engineering Geology (New Course)

- Candidates are required to thelranswers in thetr own words as far

as practicable.

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

Answer ALL questions.

1(a) _, What is Engmeermg Geology? Why is Engineering GeologyA
/ 1mportant1nC1v11 Engmeermg? S % 2+6

‘ . \}} . Define. plate tectorucs and erte about plate«houn@&s in bnef _’
b\ ‘ Descnbe the types and causes of earthquake n detaﬂ 4%4»

\-Z(a%How can engmeermg sxgmﬁcance 6f dlffefent rock types bei :
analyz,ed'v’ erte the engmeenng 31gn1ﬁcance of faults and-‘,'
Jomts it tie? : A

i%‘*f;_sb)

oo .
TV AwdlE

. ity Y NPy i . ., 3+5»
)-() J;_)Es_c“r}be the subsurface sn:e 1nvest1gat10n method'-) What

————— L]

5 | S geologlcal tactors are ‘to be cons1dered wh.lle selectmg sites for
brxdges and damg') . : foei 3+5 ,

& _41_. '

How amany geologlcal/morpho tectomc _zones have beenv-
delmeated in Nepal H1malaya? Describe each of these zones

focusmg on geology and structures 246" -

4 Deﬁne landshde and slope fallure

' preventive measures of landslides.

B

Write the causes ?and
2+6
Contd

N ———— s Gt
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(2)
Ww ite short notes on any FOUR:
(1) RQD
\/M Importance of metamorphic rocks

\_))L&Surface site investigation
{iv) Hydrologic cycle

N\ Pyroc\.as’uc: materials

S(a)

(b) Differentiate between (any FOUR)
\Mlmestone and Marble
Jy} Normal fault and reverse fault

(iii) Braided river and meandering river

s Confined aquifer and unconfined aquifer

Jy,)/Crust and Mantle

‘M\
AAA
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ST PURBANCHAL UNIVERSITY
2014 (New)

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

"'B‘EG25501: Engineering Geology
d to give their answers-in their own w

Candidates are require ords as far

practicable
* All questions carry equal marks The marks allotted for each sub-qﬁéStiori :
. is specified along its side. L e VIO e

\pswer FWE questlons.

and write its. branches? What IS the scope of B

ne eology
' gy m Civil Engmeermg?

kil @ On what basm ‘are the. ‘different layers W;lthm the earth’

FaE Jxﬁeénhated? Descnbe the mtenor of earth mth xﬂustratlve e

e gram \' \ AR, PR Lo

ring sugmﬁcance of dlﬁ'erent rock

1 ,z;q_.;.- Q‘a} How can you Judge the engmee
{ folds and Jomts, 4+4

7 types? Wnte the engmeenng mgmﬁcance o

K (b) The true d1p dn-ec'uon is due S30°E and apparent d1p amount 1s i ,
RS 10,due S10°W. What is the amount of true dip?. a8

e _ i s : ’ ;l._‘

3(a) What ‘are the parameters ‘that mﬂuence the strength of rock . :

' mass? Describe the Rock Mass Rating (RMR) classxﬁcatlon

system of Bieniawski, 1979 5+3

4cribe the surface’ sﬂ.e investigation method? What geologlcal
e selecting sites for tunnels S

factors are to be considered whil
: 246

and bridges?
Descnbe the geology of Nepal with a represcntatwe geological f

i 2
o s -section from south to ‘north that comprises maJor e A
geologmal structures as well. 8 S

’ All landslides are mass movements but all mass movements are

ustify this statement. Write the causes of

not landslides. J
3+5 |

: landslides and their mitigation measures
SR T , i . Contd. ... " -
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(2)
Explain the morphology of sver channel. Write down about the
2+3+3

spring and reservoir.
éfine 'volcaniSm. Write down the causes and effects of
2+6

hquake.

Write short notes on (any FOURY: 4%2=8
1) Unconformity "
@lmportance of sedlmentary rocks
(iil) Darcy's law .
Hydrologic cycle ¥ R
ectonic earthquakes = : : .
%Clasﬁc sed1mentary rocks : : =

@ Dxfferenﬂate between (any FOUR) “4x2=8

@onvergent plate boundary and dlvergent plate boundary

@,Rock mass and intact rock

(}) Braided river and meandering river

@Poro sity and permeability
@)irect and indirect subsurface investigation

-
@Aagmitude'and intensity of earthquake

D i
AN
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2013

'B:E. (Civil) / Thirg Semester/ Final

Time: 03:00 hrs,

 BE A ‘ Full Marks: 80 /Pass Marks: 32
G255Cr: Engmeering Geology (New Course)

Candz
dates are requzred to give their answers in their own words as far
as practlcable

" All questions carry equal marks. The marks allotted for each sub-ques tion
is specxﬁed along its side.

- Answer

questlons. 5x16=80

” What-are the branches of Geology? Write about the scope of
engineering Geology in Civil engineering projects in Nepal.

\’/%j/ What do you, mean by. Plate Tectonics? Describe the“various
R A Plate Boundanes Explam the effects of an Earthquake.

'Z(a) ¥ What are sed‘mentary rocks" How' the sedimentary rock
; : X cla531F ed’? Descnbc some sedimentary structure and its role in

. LR -. . ¥ " englncenng geolog{
o 5 ; T mctamorpmsm? Describe the physical pl‘OpEI’tles ofy
A (o) : three mctamorphlc rocks and its engineering mgmﬁcance
v e JOlIltS and fracturc? Dlsc.uss the various joints. Add a
ﬁ 3(a) Wha bout its 1mportance in c1v11 engineering investigation.
, ote

ribe the dlscontmumes in rock. Briefly desc"me the Ror-k
(b)) —Pescrib and Rock Mass Quality: =~ =m0
' ? »/ias&Classmcatmn

+ aaan s
......

, ‘ .,gmn 1 _ivp'—-*"'r""{s's movcments::*v’t at are the -ajor - ,-__:__:“.
*wzy]ﬁg )

AT Wmon the preventwc measures of .-
. '-:: e y *_M‘Wus(‘" = ) et
~'-‘____’___,,__-—~"“' aa ohae . . e
" JIE : " Landslide: : i pm o S e
3 | morphoi gy-of river channeFind its acmmes for . = .
» € . t 1(, £e . A f e ——t b 4
: D‘"w“h r-,‘tbf."_!.hﬁﬁf"nt -aguiier-ty o I L et
s TN d f(}f[[lﬂllﬂll D»:(:lfiw-fw %M“"“‘“"‘“’“"“‘M'— == '
: )')ﬂ “-‘ w . - g 'J(.h( rli]ta-—#- 'w"-—?lampﬂf .
p ""1"?3'. w.l,,w ; g s = &

N

JJ ud{'t' 115 mmm mineﬁusweav_“ ..... =

e
Tl i
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PSS et vt ‘
'\Vhat are the methods of Site ,m,esugat.on" O neopn‘ sics jf.

e i

appied for geological investigation.

6 Bnefly describe the Geology of Nepal. Mentlon the er;gmee
ificance of thrusts found in Nepal Himalaya. -

(b}l What is seismicity? Describé 'the* seismic waves generated :

during Earthquake. Discuss -the mmganon measures of an:

carthquake. _ X
’@ Write short notes on any FOUR: o - . .
] Plateau - ] Volcano (iii) Piezometric surface _

-(—r¢)/ Geological Map - (v) Rock cycle - (vi) Ripple marks

L(b)/ Differentiate between any FOUR:
Strike slip fault and dip slip fault
—4i[ Granite and Basalt
(iii) Spread and flows
(iv) Batholith and stock:
LM/Porosﬂ:y and permeability
L1 Syncline and anticline

3

R - NI N T N
T T T————— - . —— e, = L

ey e Y
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