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o Use of scirntific non-programmable calculator is allowed.
QN | QUEST",ON PO | CO | BL | Mod
0. IN ule
k TS No.
QI | The ratio of the probability of 3 successes in 5 independent trials 10 |1 2 2
a) |to the probability of 2 successes in 5 independent trials Ls
Y4. What is the probability of 4 successes in 6 independent tr1als‘7
i QI | Given below is the probability distribution of a drv x with 10 i3 ! 3
b) | mean=16 then find ‘a’ & ‘b’ and variance of x
X 8 12 |16 (20 |24
P(x) [1/8 |a b |i/4 {112 |
: ,
QII | Verify whether the following func tions can be looked upon as T06 (1. {2 |3
a)
probability density function? f (x) =—eM —co<x <00
QII | In an exarmmation marks obt2ined by students in mathematics, |06 |2 (2 13
b) | physics and chemistry are nrrmally distributed with means 51,53 X
and 4 with standard deviations 15,12,16 respectively. Find the '
protability of securing tot.al marks (i) 180 or more (ii) 90 or’
_ below
QI | Comprite spearman’s r3.nk coorelation coefficient for the 08 |1 2 1
c) followving data
X1 j12 |18 |18 |15 |40
Y12 118 |25 |25 [50 |25
§ . .
F
QUI | Two cards are dcawn simultaneously from a well — shuffled deck | 10 {3 2 |2
a) | of 52 cards. Compute the variance for the number of aces.
QIII | The sales-data o an article in six shops before and after a special promotional | 10 | ] 2 4
b) campaign are 7,5 under =
| Shops [ A | B | C |ID JE IF




F_._—-__‘ - - - - 3 .
QIV | A radioactive source ernits pagticles at a rate of 10 per minute in | 06
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[ Before 53 1,1 28 \ 11 43 \ 50 142
| Campaign : ‘ \
Afier 58

29 1‘30 55 \56 45
Campaign \ J \ {

S W—

| Can the campaign be judged to be a success at 5% LOS.

1
a) | accordance with Poisson lav. Each particle emitted has a

\ probability of 3 being retorded. Find the probability that atleast
i[ | 4 particles are recorded ina 2 minute period.
\ QIV | Prices of shares of a comypany on different days in a month were | 06 | 2
i b) found to be 66, 65, 69, 70,69, 71, 70, 63, 64 and 68.
] | Discuss whether the price of shares to be 63.
-l QIv | Compute spearman’s rank coorelation coefficient for the 08 i1
| ©) following data
\i le 3 718 [18 |15 |40 |
| | i
i Yl12 18 125 125 {30 25l
‘ L
'QV | Seven coins are tossed.and number of heads obtained is 10 1
\ a) noted. The experitnent is repeated 128 times and following
i distribution is obiainec.
i MNoof |0 (1]2 (3 |4 |5 |6 7 ’\
ll “ heads \ {
‘ "Freque |7 6119 1335 \30 23 |7 1
ey |

Fit 2 Binomial distribution if the nature of coins is unknown.
i QV | Investigate the assotiation hetween the darkness of eyecolour in | 10 13
i b) | father and son fromthe foliowing data
il x\ _Colour of father’s eyes

| Dark Not Dark

Ii l \ T
l_ | | Dark(Son) 48 90
|
i |
| \ | Not Dark(Son) | 80 782
.
\ \ Fom 128 872
i * |
S

(8]
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rQV[ E For 2 random sample of 10 pigs fed diet A, the increases in weight in 1 10 2 1 4
a) {poundsina certaln period were 20, 6, 16, 17,13, 12, 8, 14, 15, 9.

" | For another rardom sample of 12 pigs, fed on diet B, the
increase in the, same period were 7, 13, 22, 15, 12, 14,18, 8, 21,
23, 10, 17. T est whether the diets A & B differ significantly as
regards the:ir effect onincrease in weight

QU1 | Adieis thrown 264 times with the following results 10 |1 3 2
h) No appeared on |1 2 |3 4 5 6
die
Frequency 40 32128 50 54 60
" Show that the die is biased
. QVI Find the angle between the lines of regression 08 |1 3 1
C) .

QVI | Fit a poisson distribution for the following data and also test the | 06 |3 3 2
"1 a) goodness of fit

{ xo12!f345

l f 1142315663 } 27 |51 1

QVI | The mean weight of 500 male students at a certain college is 151 1 06 | 3 2 |3
1b) | 1b and standard deviaticnis 15 1.
Assumin, thatthe weights are normally distributed,
find he'w many students weigh.

1, Between 120 & 155 1b

i) Motz than 185 ib

QVI | 1. Inapartially destroyedlaboratory record of an analysis of 08 il 2 |1

‘ 1¢) correlasion data, the folbwing results only are legible:
Variance of X =9
Regression equationy; 8x—10y+66=0
40x —18y =214
V/hat are

2 1.Mean, value of x and y
; ii.Standard deviation ¢f'y.
iii.Coefticient o correlation between x and y
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1. Attempt any FIVE questi,ons out of SEVEN questions.
2. Answers; to all sub quiestions should be grouped together.
3. Figures, to the right ir,dicate full marks. | " )
4. Assurae suitable da%a if necessary and state the same clearly, -
Q.No. Questions | Points | CO | BL | PI
Q.I(a) | /s 14 m high M asonry dam of trapezoidal cross section ABCD has the | 10 | 4 LL
top and bottora widths of 4m and 14m respectively as shown in figure 1.3.
below. The d'am retains water on its vertical face to a depth of 14 m. 24
Determine t'se maximum and minimum stresses developed at the base of
the dam. Tlae unit weight of masonry is 22 kN/m® and that of water is 10
B kN/m’.
__T__ A dm g
4m 5
: N !
T o
b 1dm N
Q.I(b) | A rectr.ngular cross section of widih 230 mm ond depth 400 mm is | 10 1 14 | LL]
subjer.ted to a bending moment of 80 kN-m at 60 degrees to the positive 1.3.1
X axis as shown in the figure below. ) 2.4
Find, the location of the neutral axis and show it in the cross |
section. Find the maximum and minimum bending stresses and |
state their location in the cross section. '
2 -
v ? 80 kN'm o
400 mm l .
230 mim
Cross section
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State and ex.plain Maxwell’s reciprocal theorem.

For the frame loaded as shown in figure below
a) Find the supportreactions
%) Draw AFD, SFD & BMD

20 kN/m

EXTEE
Sm

2m

AL AD

acea

.3(a) | Find the slope and vertical deflection at the frce end C for the | 10 3 134 é?;
beam supported and foaded as shown in figure below. Use o

conjugate method gnly.
J kN
. 10 kN/m l
AITTIITL
~ A :
) 4m _}i im 5
T /I\ II »

Q.3(b) | Find the slope and vertical deflection at the free end C for the | 10 30134 ;?;
beam supported and loaded as shown in figure below. Use o
moment arca metho] only.

8 kN
5 kN/m
> R R
A B

[4_ 1m :% 4m >} | i




Bharativa Vidva Bhavan's

SARDAR. PATEL COLLEGE OF ENGINEERING

(Government Aided Autonomous Institute)
Munshi Nagar. Andheri (W) Mumbat ~ 400058

Previous Semester E:mminations December 2022

Q4(a) | Fer the pin jointed frame ’loaded as shown in figure below, find | 10 3034 ;-;’;
the ve'rtical deflection of joint E. _ B

20 KN
) ¢ Ed

4, 4w

‘ Q.4(b) | Determirie the vertical deflection of point C of the rigid jointed | 10 3134 131 ‘
. frame l'yaded as shown in figure below. |
akn

-A
Q.5(a) | Using Macaulay’s method only, find: the slope and vertical 10 3 34 | L1
deflection at point C for the beam supported and loaded as shown ;3:
in figure below. -
40 kN
15 kN/my . l
e , 20
le Sm_ . 2m_ ,  2m T
i~ T N -

| €2.5(b) | Find the strain energy stored due to bending moment only forthe |10 [2 {34 {111

beam Joaded as shawn in the figure helow. ‘ éi}
60 74N 40kN
A l l B
77 4am € 4m D 1m =
Q.6(2) | For the fr ame loaded as shown in figure below 10 4 134

a) Find, the support reactions
b) Draw AFD, SFD & BMD for member AB only
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60 kN
2m J, m C
B N
>

120 mry

Q.6(b) | Compure the crippling loads given hy Euler’s and Rankine's | 10 34 i;i
formralae for; a stcel column 3.0 m long with onc end hinged and 241
the other end fixed. The cross section of the column is a
symmetrical I section with the following dimensions,
Top and bottom Flange width = 200 mm,
Top arxd botton: Flange thickness = 20 mm,
Depth of weh =: 300 mm, Thickness of weh = 30 mm.
Take £ = 2x105 N/mm?, f. = 350 MPa and
Rank.ine’s constant = 1/7000.
Q.%(2) | (i) Name the methods of finding deflection in trasses. 02 13.1
| (i) State and explain Bette’s Law. 04 131
| (iii) Write the expression for the strain energy stored in a member due | 04 13.1
to
(2) Bending Moment
{(h) Twisting moment
Exiplain the terms involved in each expression
| Q7(b) | T.ocate the principal axes and find the principal moments of | 10 34 :;:
inertia for the angle section shown in figure helow. 24.1
r” 100 mm
vy 10 mm
200 mim
¥ ,___h _: 1Gmm

L — i
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Instructions: —

1.  Attempt anyy FIVE questions out of SEVEN questions
2. Answers to all sub questions should be grouped together
3.  Draw neut diagrams wherever required

4.  Assume suitable data if necessary and state the clearly.

Que. | Descriptions

1 Points | CO | BL PI

operations you have observed.

(a) Write a detaile'd report of Visit to RMC plant and explain various

10 3 2 1.2.1

01 {b) What do yc,u mean by alkali aggregate reaction, 5 3 4 1212
(c) State th's purpose retarders in RMC, 5 1 2 | 121
2. Wh at are the benefits of GGBS over fly ash? 5 1 3 132

given in IS 10262:2019 for the following data.

b. Design concrete for RCC structures of M25 grade using guidelines 15 2 2 23.1

Exposure condition: | Maximum size of Method of Specific gravity of 20 mm
Moderate aggregate —20 mm placement — aggregate —2.74
Q2 | pumping
Strength of cement |  Workability — Type of coarse Specific gravity of 10 mm
i OPC—43 MPa slump, 130 mm aggregate — apgregate — 2.70
angular coarse
aggregate
Zone of sandd — | Total moisture Teotal moisture Specific  gravity of fine
content in 20, 10 content in fine aggregate — 2.60
mm ~- 0.28% aggregate — 2.6 %
(a) State the salient features of High-Performance concrete (HPC) along { 10 3 4 2.1.2
with its applications?
Q3 (b) What you know about wore test? When it is required, Explain in 10 2 2 242
detail the procedure for conducting core tast.
{a) Design concrete for M30 grade using ACI Method; consider the data | 10 2 3 1.3.1
related to the properties of material ‘as given in Que.No.2.
Q4 | (b) What is self-cornpacting conc.rete? How it is different than ordinary 6 ! 2 2.3.1
concre.te? . 4 5 3 121
(¢) Differentizte hetween sups:r sulphate cement and OPC i




(a) What are the precau’ions to be taken to deal with concrete to be used 10 1 2 212
in extrems weather cordition?. . ‘
(b) How high density concrete is made? Where will you recommend 3 1 3 1.3.1
Q5 high density concrete™ -
. . . 5 2 2 1231
(¢) What are the rnodifications made in the revised version of concrete -
design by Road Noite No.4 method? e :
(a) Enlist and describe in brief the various methods of measuring 10 1 2 231
workability of c.oncrete.
Q6 | (b) What type of concrete would you recommend for strengthening the 5 3 3 1.3.2
quality of old: concrete structures. 5 2 3 1.4.1
{(c) Explain the reaction mechanism of plasticizer with neat sketch.
Write explanatory notes on the following (any Four)
i) Under water concrete 5 3 2 1.3.1
i1) L.ow heat Cement 5 2 2 1.3.1
7 iii) 'Bulking of Sand 5 3 2 1.3.1
Q iv)  Curing of Concrete 5 1 2 | 131
v) Advantages of fly ash in concrete 5 1 2 | 131
vi) PC based admixtures 5 3 2 1.3.1

.,
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Reference Tables for IS 10262:2019 Method of Concrete mix design

18 L4362 ¢« 2019 - —_
e R T B e R e S Table 5 Mintmum Cement Content, Maximum Water-Cement Ratio spd Minimom Grade of Concrete
| I for Differext Exposures with Normal Welght Aggregates of 20 mm Nominal Maximum Stze
~§ i \\"" , l {Clauser 6.5.2, 8.2.4.4 and 9.1.3)
= i\\\ B SENUUPES NUNUNNN (UNPPUP S ;;n Paposure Plain Concréte Refoforeed Concrete
1) CURVE 3 . neihon .
o Lt My g— v——
g 50 \qu\\/ - s e Y Minimom Maimum Minimgm Minimam Maximum Migimom
g \ \ cimve Cemens Frs: Water. Grade of Conent Free Water. Grode of
S . o ; Contemt Qerren Rutio Concrrte Content  CememRate  Conceos
: S I ko e
A o j,f _ P~ n @ 63 ) & ® m ®
E suE 4o N S oM 29 060 - 300 038 M2
N e .
2 2 wﬁﬁt‘-? *la N N“QM iy ¥ M0 048 M e 0. M2
g o fg& & B i) Severe 250 050 M2 20 043 M0 ‘
8 4 e . ] W) Very sevese 220 045 M2 T 045 Mas
z N W Exeme 140 04 #28 360 240 M4
8 s 30 P L NOTES ‘
R ST
0.2% 4.3 &5‘55 J*ﬁ 045 4.6 055 oG &5 § Ternent content presceibed in this toble is imeapoctive of the grades of cemeot and! it is inclosive of additions. mentiousd in 8.2, The
N rfs;g;;*wmeacmem RATIO additions sach os fly ssh or ground granuiared bl fumizce slag mky be taken into acooumt i the concretd composition wh respect fo ‘
Earve 5 tor e Torrsgtn ut 3% et <« 4 i Che crsthent coRtent and WRber-cEETK otio if the nuitability is oebiished and 2 fog ar the Maximum cmousts ken itz dccis do |
Sunee s :g;?m”‘*mx@:ﬁmﬁm st exoced the limi of pozzatons and slug specificd in £5 1489 (Pt 1) and 18 €55 rexpectiveiy. |
NoTES 1 Minimym grode for plain concyete smler (nild exposens condition i not specified.
by I SN S ——
IS 10262 - 2019 ic Metr . s
R Table 4 Water Confent per C-ubrc Mf‘ﬂ e of 4 Table 3 Approsimate Air Content
“fable § Veluae of Coarse Aggregate per Unit Volinse of Total Aggregate for Different Zowes of Fine Concrete For Nominal Maximam Size of ;&\ (Chanse 52)
Aggregate for Water-Coment/Water-Cementitious Maleria!s Ra!fu of 0 50 Aggl'f g8 te \ ) )
{Clnuse § 5) P _ ) 4"\ 8 Nominal Maximum Size Eatrapped Alr, g5
$ Nowioa) Mariuum Size  Volume of Com g Aggregm per Unit Volume of Total Aggregate for Different Zones of FSn: lc ,(11[.5‘8 53) ( f Neo. of Aggmgate ?ﬂ'ﬂ'ﬁlﬂgt
Xo. oA - Aen | . ; Tl mm of Volume of Concrete
IV el Zeel ol ?E Nowminal Mammm Sizeof  Water Eanteu 5\) ) ) ()
o e ) @ G @ No. Aggregate g ) m Y
S 10 .54 051 56 548 . mm @ . po 10
i 2 666 964 08 040 0 ) ( . 1) :
& P on 572 omt G489 : \\ _ i) 40 08
i} il ;
o . ‘
?};g:nc;gﬁhgd;naggfhﬁrzsmm}wcdmﬁ:ﬁ&}m:m? e e e, : ) ) %g) ,\gﬁ 5.1 The actual values of air content can also b
i aggrégels itable adpsviments sy be ma othes shape of gpgreza . . . . Ty
3 S‘u:b;a endgm::l:nﬁsalsa 1?5::\1 igfrﬁzf: aggse;:t fow a?t;m than na;{u;eal soug;s. ﬁmn;ﬁv ﬁmhed send ot wiwed sand may m} 40) N adﬁpl@d dlmﬂg 11173 gmpﬂmﬂmng, if the site dala (I
need lesser fipe aie content. tn that ease, aggrepate volume il be softbly oores .. s o
S seemmeni ot o e stotin g o V1533l o cirfored e el s Wit gt respnding to s sl iy ) least $ results) for similar mix is available
Have bren mads fo ascertain she sminabiliy of proposed mix proportions T
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G VY))Maximum Points: 100
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-~
L. There are TOTAL SEVEN MAIN questions, each of 20 points.
2. QWESTION 1 is COMPULSRY,
3. From the remaining SIX Cyuestions Solve ANY FOUR.
4. Assume sultable data, w'aerever necessary and State it clearly.
5. Write answer to each cjuestion on a new page.
6. Answers be accompanied with appropriate  sketches/facts &  figures/table or
chart/graph/diag cam/flowchart wherever necessary or required.
3.No, Questions Points Cco BL Pl
1. Ansvyer the following:
1. Define ‘point of tangency’ and point of intersection’ for a 20 1,23 1 L1.1
circular curve. (4}
2. Give the stadia formula for deriving horizontal distance of a
staff station from the instrument station using the
tachieometric observations. (2) ‘
3. Distinguish between: |
| a) theodolite and total station (2) b) theodolite and EDM (2)
i 4. State different types of curves. (3} \
| 5. State atleast 3 applications of tacheometric surveying. (3) |
; 6. Give the name of any two remote sensing satellites. (2) ‘
f 7. Give the name 07 any two global positioning systems. (2}
S— \
1. Following are the line levelled tacheometry notes faken with 14 |
an anallatic tacheometer with multiplying constant 100.
Compute the reduced levels (RLs) of P, Q and R. (6)
Inst. | Height Staff | Vertical Hair; Remarks
Station | of axis | stations ; Angle | readings
: (0.963, | RL.of
P 1.50 B.M. -6° 12 1.515, | BM.=
2.A i 2.067 | 460.650m 1,3 3 1.12
0.819, 1 Staffbeing
P 1.50 Q +7°5° 1,341, 1 heid
1.863 vertically
| 1.860,
] Q 1.60 R +12°27° | 2.445,
! , 3.030
|
{

Pagelof3
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2.

Two tangents iutersect at chainage 1190m, the deflection
angle being 36°. Calculate all the data necessary for setting
out a curve with a radius of 300m by offset from chords
method, taking the peg interval of 30m. (7)

2B

Enlist atleast 2 sateliite navigation systems. (2) -

Explain pusitioning by carrier phase measurements. (4)

1,3

12 | 511

3.A

The scale of the photograph is 10em=100m. The photograph
size is 23em X 23¢m. Determine the number of photographs
required to cover an area of I15km x 10km, if the
longitudinal overlap is 60% and side overlap is 30%. Also,
fird the spacing of the flight lines. (6)

Calculate the aircraft flying height to obtain the average
photo scale of 1/7200. Ground surface elevations vary from
160m to 420m. focal length of the camera Jens is 153mm,
)

Animage of the top hill is 96mm from the principal point of
the phoiograph. The elevation of the top of the hill is 500m
and thie flying height is 4000m above datum. Calculate the
refie f displacement. (4)

3B

4.A

14

1,3

3 5.1.1

Clrissify the Electronic Distance Measurement Instrument
T:DMI) based on the working range. (3)

‘State the advantages or benefits of using an EDMI instead of
theodolite. (3)

1,3

2 5.1.1

A vertical curve Is to be designed connecting two uniform
grades of +0.5% and -0.7%. The chainage and the reduced
level of the point of intersection are 500tn and 330.750m
respectively. Take the rate of change of grade as 0.1% per
30m. Calculate:

Length of the vertical curve. (1)

Chainage of the tangent points of the curve — beginning
point ‘O’ and ending peint ‘B’. {2)

Chainage of the point of intersection ‘A’ (1)

Reduced levels at point O, A, B and at vertex ‘F’ of the
curve. ('8) :

Dxaw proper sketch showing all points O, A, B, and F. (2)

14

1,3

3 1.1.2

4.B

Wk e

Define * Triangulation’. (2)
State the purpose of Triangulation. (2)
Give the classification of triangwlation methods. (2)

5.A

L.
2.

Sta'e the necessity of curves. (3)
‘ate the basic requirements of a tacheometer. (3)

1,3

3B

For a trensition curve;
1.

Deefine ‘Super-elevation’. (2)

1,3

2 1.1.2
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2. Explain in short *Sight-distance’. (2)
3.  State the fundamental requirements. (2)
) State the methods of deciding the length of the curve. (2)
4C Explain how remote #levation measurement (REM) can be done by 6 1,3 2 5.1.1
using & total station.
1. Calculate the frequency of the green light that has a 8 13 3 11.2
wavelength of 5.5 x 107 m. (2) [spzed of light=3 x 10f mvs]
6.A 2. Calculate the wavelength of a microwave that has a
frequency of 4.2 x 10° Hz. (2)
3. Define and describe ‘Spectral reflectance’. {4)
6B 1. Define ‘Baseline’. (1) 4 1,3 1 1.L1
’ 2. Explain how you will select a site for Bascline. (3) 2
6.C Explain the method of locating soundings by conning the survey 4 1,3 2 5.1.1
! vessel.
. . . . 1 4 13 1 111
State the importance of setting the control poiuts (borizontal and i
6.D . .
vertical) for establishing the layout of any structure on the ground. 2
!__ —
f A river suuvey is o be conducted with a view to determine the bed 10 1,3 1 1.1.1
\ A levels by means of scundings. Explain in detail, with proper sketch,
' how you would carry out the sounding work by the method of two 2
1 angles from the shore,
5 TR Explain, with a proper sketch, thie method of locating the center line 10 1,3 2 5.1.1
l ' of a bridge by the method of triangulation. ' i
----- The End -—--
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Notes:

e Attempt any five questions.

s Answer to all sub questions should be grouped together.

¢ Figure to right indicates full marks.

« Assume suitable data whcrcver necessary and state it clearly

Questions Points | CO | BL

(a)Explain: hydraulic model testing, laws of similarities, distorted and

undistorted models in dimensional analysis and state its importance. 10 4 2 :

(b) The “‘n’ of a fan depends on density ‘p’ and viscosity of fluid ‘p’,
angular velocity ‘@’, diameter ‘D’ and discharge ‘Q°. Obtain a| 10 4 4 1
functional relationship for ‘n’ in terms of dimensionless parameters

{(a)Derive: Darcy-Weisbach’s equation for major loss of head in pipe
. 10 1 2 2
flow. Explain all terms used

.
[\

(b)Explain the phenomenon of water hammer flow in pipelines. 10 1

(a)Explain with neat sketch working of siphon. 10 1 4 2

(b)Three pipes connected in series discharges water from 70 meter level
to 40 meter level. The details of piping system are as given below;
considering minor losses: determine discharge.

Pipe | Length (m) | Diameter (cm) | Friction Factor (f) 10 1 3 :

] 1100 20 0.018
2 900 10 0.022
3 1000 15 0.020

(a)Explain Impulse Momentum Principle and state its importance in the

study of Hydraulic machines. 10 2 2 3

()A jet of water having velocity ‘V* strtkes a single curved vane
moving in the same direction as the jet with velocity ‘w’, so that the
velocity of the jet relative to the vane is (V-u). The vane causes the jet
fo be reversed in direction. Show that the maximum efficiency is
obtained when V=31u and that this maximum efficiency is slightly less
than 60%.

10 2 4 3

(a)Explain with a neat sketch working of a hydroelectric power plant

and compare impulse turbine with reaction turbine. 10 2 2 4

(b) The penstock supplies water from a reservoir to Pelton wheel witha
gross head of 510 m, One third of gross head is lost in friction in | 10 2 4 4
penstock. The rate of flow of water through the nozzle is 5 m*/s. The |
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angle’ "of divection of Jet is 165°, Determme power given by water to |
' tunner and also hydraulic efficiency of Pelton wheel. Take Speed rauo =
0.46 and Cv = 1.0,

(a)What is priming? Why it is required in the centrlfugal pump‘? State
6 its importance. 10

(b) Explain Characteristics curves for the centrifugal pump. Also

explain the importance of the term specific speed (Ns). 10

(a)Explain: critical, subcritical and supercritical flow in an open channel

flow, and explain the specific energy diagram. 10.

(b) Differentiate between gradually varied flow and ra,pldly varied ﬂow 10
Also explain Hydraulic jump.

A e ok e ke sk ol ok S s ok ok O ok ak ke ok ok ok e oke o e ok ok R e ok
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(1)

—

Assume suitable data if required

Duration: 3 hours

Maximum Points: 100

————

Q.No. Questions Points
Q.l. |
a Discuss suitability of Different mode of transpartation. 05
b Discuss with neat sketch Take off climb surface 05
- i Enumerate the various factors you would like fo keep in mind while selecting
. ‘ suitable site for the Airport. 10
Q2 -
a ’: What are the assumption made while calculating the basic length of runway?. -} . -05
b | Discuss about Airport Drainage system 05
| The average wind data collected at particular site is given bellow in Table - L.
Determine calm period, orientation of runway and wind coverage. Plot wind 10
c rose diagram considering direction and total duration.
i another runway is oriented at right angle to above runway than what will be
the total wind coverage.
Q3. )
" a What is gauge. Discuss different types of gauge 06
b What do you meant by creep of rail. How to measure it. i‘ 06
Using the sleeper density of (n +5) estimate the number of rail and sleepers 08
required for construction of 1 km tong (i) broad gauge (ii) meter gauge railway
‘ track. Also, calculate the number of fish plate and fish bolt required for !
construction.
Q4.
wi Derive the relationship betweenﬁsﬁ[ﬂﬁaélevation, speed, Gauge and radius of l
! % circular curve. What are its limiting values for different gauges. 1o
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A 6% curve branches from 4% main curve in opposite direction in a layout of

b broad gauge yard. If the speed on branch line is restricted to 25 km/hr. 10
determine the restricted speed on main line.
Q5. - —
Discuss with sketch of left hand turnout showing important compor_len—t. part of | 08
? point and crossing.
b Discuss with sketch different types of joints 06
e How will you decide the location of Exit Taxiway. 06
Q.6.
a Explain the term sleeper its function and requirements 06
b Discuss Classification of station based on operational characteristics. 06
c Draw a neat sketch of single line railway track in cutting and embankment. 08
Q..
a | Discuss different systems of signaling S - 06
b | Discuss the requirement of railway station 06
Design an exit taxiway joining runway and paralle! main taxiway. The total angle 08
c of turn is 30° and turning speed 95 km/hr. draw a neat sketch showing all design

elements.
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Q.2. (¢) Table - 1

i Wind direction }

Duration of wind in percentage

r
:
1
1
H

- 6.41025 kohir | 2510 S0km/hr | 50to 7S km/hr
N 4.3 1.3 B 0.1
NNE 3.3 [ 0
~_NE 1.8 o 0
 ENE 2.7 0.3 0
E 2 0.4 0

~ESE__ 5.3 0l 0 |

SE 6.3 32 0.1 1

SSE 7.4 B 7.7 0.3 §

______ S 4.6 22 0 'z

| SSW 2.4 0.9 0 |

] SW i L0l 0 ]
WSW 3.6 0.4 0

W 1.8 0.3 0 J

WNW 5.9 2. 0.2 2

— : T -

I NW 5.8 L 2. 0.2 |

{ NNW 6.8 ] 49 0.3 |
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Instructions: )

Q1 is compulsory. Attempt any four questions out of remaining five
Draw neat sketches/diagrams wherever required

Assume suitable data if necessary and state them clearly

Figure on right indicate maximum points for the given question, course outcomes attained, Bloom’s Level and

Performance Indicators

(20)

CO

01 Answer the follewing Questions 9
(a) A town of Rajkot in Gujarat has a population of 4, 00,000 in 2010. The | (10) | CO1 | 4-5
water supply scheme is to be developed for the area for the year 2049. The ,CO
past census tecords are provided in table 1. Calculate the population for 4
which water supply system is to be designed Using all four mathematical
ntethods.
Table 1.
| Year 1970 1980 1990 | 2000 2010
| Population | 1,60,000 | 2,05,000 | 2,70,000 | 3,350,000 | 4,00,000
(b) As a city engineer of Rajkot city which water demands are to be considered | (10) | CO1 4-5
for a growing city. Further enlist the factors affecting rate of demand. )
Explain the components of Per capita demand in detail CO2
Q2 Answer the following questions
(a) For the city of Rajkot as mentioned in Q1(a) there are two sources of water | (12) | CO1 | 3-5
surface water source (Canal). Deliberate on the characteristics of water -
from each source. Praw a flowsheet for the treatment of surface water CO4
source. It is found that the hardness level is high around 50 mg/L. Suggest
additional units if required. Describe the function of each unit in the
flowsheet. Comment on the efficiency of each unit with respect to relevant
characteristic/parameter.
) Design rapid mix unit for the city of Rajkot for population of 2040 withall | (8) | CO1 | 3-5
checks ,CO
2
(3 Answer the following questions (20)
(a) Explain the concept Ideal Settiing Tank. Design ideal settling tank for the | (10) | CO2 | 2-3
population for the year 2040 for Rajkot town having average water demand -
106 Ipcd. CO4

fof3




h) Lime and soda were used for softening in Rajkot for treatment of (1% {CO2 13-4 {321
following impurities CaCO3s= 70 mg/L; MgSO0s = 20 mg/L: NaCi= 130 -
mg/L; MgCl= 20 mg/L. Compute the quantities of chemicals required for CO4
Rajkot in year 2040. Assume soda ash and lime purity 90%. (Consider -
data in Q1(a)) and water demand as 1801ped.
Q4 Answer any two of the following questions (20) :
(a) Explain the need of filtration and filtration mechanism. Design rapid | (15) | CO1 | 3-5 53.2
sand filter for (size and underdrainage system) for the population for the -
year 2040 for Rajkot town having water demand 100 lped. Cco4
(b) Explain the characteristic of a good disinfectant. Find chlorine consumed in (05) | CO3 {24 5.4.1
kg/day and chlorine dosage in mg/L for the city of Rajkot in 2040 if the WO |
residual chlorine is 0.2 mg/L and a chlorine demand is 0.6 mg/L and 4
average water demand of 100 Iped. .
Q5 Answer the questions (20) :
{(a) Explain lime soda process for hardness removal (05 {CO3 |2 2341
(b) Explain any 3 techniques to {reat taste, color and odor in detail (1% iCOo3 |2 2.3.2
(c) Explain chlorination, De- chlorination and super chlorination (05) { CO3 | 2,3 4.3.6_
Q6 Write notes on any four (20) iCO2 |2 2.3.3
(i} Electro-dialysis (05)
(i) Reverse osmosis (85)
(iif) lon-gxchanges (05)
{iv) Iron and Manganese in water and their removal (05)
(v) Jar test (03)
Q7 Aunswer the questions (any 10) {10) €Ol |1 1.2.1 -
() Write parameters impacting disinfection
{i1) Write parameters impacting sedimentation (02)
: {iii) Enumerate filter troubles and give reason for filter troubles (02)
{iv) Write types of intake structures used in water management (02)
{v) Enumerate criteria to decide placement of intake structures (02)
{vi) Explain negative head in filtration (02)
{vii) Enumerate methods for population forecasting (02) B
(viif) Enumerate various physical, chemical and biological parameters for water | (02) .
testing ‘
(ix) Enumerate methods for desalination 02)
x) Enumerate names of coagulants used (02)
(xi) Enumerate the disinfectants 02)
(xif) Enumerate types of Settling tanks (02)
20f3
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Formula Sheet
.7 Al=27 WLR=Q/B
P =P tH——i Ca=40 WLR= Q/2;1R
100 . C=12 DT=V/Q
- nn+l)— 0=16 SOR= 12-20 m*/d/m?
£ =F TRy $=32 V=0.849 C R 063 § 0
- '. Cl=35.5 SOR= 24-30m’/d/m?
log F-P - F=F kP *¢f H=1 WLR= 200m*m¥d
‘P | 2 : Na=23 DT=20 to 50 min
N Fe=3555 Minimum distance between successive
B, = (£, +nx) Mg=24 baffle walls 0.45 m(d)
p= '\/"1 trEe ko . Si=14 Clear opening at end of baffle and basin
: H:D=2:1 wall =1.5 (d)
SA=volume/SOR G =300-700s™ p% Cap- Ap-v;3

0.5 min to 1 min C; = 1.8 for flat paddies

g = 998kg/m?3
v, = (1 - 025)v,

Ratio of length to diameter of lateral < 60 _ _1_- g . ~1
AT I ) Q/A; Q/ perimeter; Q/b; V/Q

Spacing of laterals= spacing of orifices= 150 xd? | V=D?(0,011D+0.785H)
to 300 mm
Value of ; Rate = 3000-6000litre/hr/m?2
Dia of perforations 5 to 12 mm v=1.002X10"° m%sec
(spacing 80 mm for 5 and 200 mm for Va G? = PV = CpApv¥2uV
12mm) f 88
Total area of perforations< 0.5 = (—r) (S; — Ddg
Total ofs area of laterals z f
f' =0.025-0.03
Total area of perforation = ¢.002 to 0.003 2=9.8m/s?

Entire filter area

Area of manifold= 1.5 to 2 times laterals
Rate of filtration = 300 to 500/h/m?
Rate of filtration = 3000-60001/hr/m?
Max. demand= 1.8 Q

.i _P P'—"Fﬂ*vr PV/
G=] =Ys i:E‘u
G+t o N

p=1.0087* 10 Ns/m’

ALL THE BEST
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Instructions:

¢ Answer ANY FIVE Questions.
*» Give suitable iliustrative examples to justify your answers wherever necessary.

&
. 1\?0 Question 'E 8 ‘Eé =

Module

—

Q.1 | a) Justify:*India is the richest prize of war ' with suitable examples. | (10) | 1 VI [6.1.1
b) Justify: “India is the unique country with unity in diversity as its
core sirength since ancient times” giving suitable examples, 0] 1 VI [ 6.1.1

I

Q.2 | a) List: Names of The Vedas and Upvedas. Justify:“Vedas are the [ (10) | 1 LVI |6.1.1] 2
eternal source of knowledge for the entire mankid”.
b) Justify: “Nature is the supreme teacher (Guru)” describing | (10) | 1 VI J6.l.l| 2
learnings of Adi yogi Shri Dattatreya from any 03 elements in
hature,

Q.3 | a) Explain: With two examples the greatness of wisdom of ancient | (10) | 2 I f(ell; 3
indian scholars in the field of mathematics and astronomy.
b) Discuss: Superior Knowledge of ancient Indian sages eXpiaining | (10) | 2 V 6Ll 3
the valuable contribution of Maharshi Kanad.
Q.4 | a) Justify : Greatness of Indian lifestyle and health care practices | (10) | 2 VI (611} 4
since ancient times in context of global pandemic of Covid-19.
‘ b) Justify: “Yoga is the key for long life with good health” in (10) | 2 VI |[6.1.1] 4

context of ancient as well as modern India,
Q.5 | a) List: Names of various Indian classical dance forms and [(10) | 3 | LV |61.171 5
Describe: Any two of them with its significance.
b) List: Various traditional art forms of ancient Indian and | (10) ] 3 LV [611] 5
Describe: any one of them.
Q.6 | a) Explain: Rich heritage of Indian Traditional Languages since ; (10) | 3 H {611 6
ancient times and significance of any one language of India.
b) Discuss: Significance and teachings of any one great epic of | (10)] 3 V [6ll] 6
ancient Indian tradition.
Q.7 | a) Discuss: In brief, life, work, philosophy and contribution of (10) | 4 V (6l1.1] 7
Sant Dnyaneshwar Maharaj,
b) Discuss: In brief, life, work, philosophy and teachings of 10y 4 V |611] 7
Bhagwan Mahavir Vardhaman for the entire mankind.
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