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• Attempt any five out of seveYa questions 
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QN 
0. 

QUESTiON PO 
IN 
TS 

CO BL Mod 
ule 
No. 

QI 
a)  

The ratio of the probability of 3 successes in 5 independent trials 
to the probability of 2 successes in 5 independent trials Ifs 
'A. What is the probability of 4 successes in 6 independent trials? 

10 1 2 2 

QI 
b)  

Given below is the probability distribution of a drv x with 
mean-16 then find 'a' & 'b' and variance of x 

10 3 1 3 

x 8 12 16 	20 24 

P(x) 1/8 a 
s 

b ii/4 
I 

1/12  

QII 
a)  

Verify whether the collowing functions can be looked upon as 

probability denslity function? f (x)=-1- e, -co -‹ x -‹ co 
2 

06 

QII 
b)  

In an exam...Illation marks obtained by students in mathematics, 
physics and chemistry are nrirmally distributed with means 51,53 
and 4G with standard devia tions 15,12,16 respectively. Find the 
probability of securing tot,a1 marks (i) 180 or more (ii) 90 or ' 
below 

06 

QII 
c)  

Compute spearman's rank coorelation coefficient for the 
following data 

08 1 

• 

2 1 

X10 1 2 18 18 15 40 

Y12 18 
I_ 

25 25 50 25 

_ 	 1 
QIII 
a) 

Two cards are drawn simultaneously from a well - shuffled deck 
of 52 cards. Compute the variance for the number of aces. 

10 3 2 2 

QM 
b) 

!  

The sales-data o' an article in six shops before and after a special promotional 
1  campaign are FIS under 

10 1 2 4 

I 	Shops A 	I B D El? 

Course Name: PROB ABILITY & STATISTICS 

1 



, QV Seven coins are tossethand number of heads obtained is 

I a) 	
noted.The experiment 's repeated 128 times and following 
distribution is obtaine<:. 

1 No.of 	 '3 	4 

I heads 
1 Freque 

nc 
I Fit a Binomial distribution if the nature of coins is unknown. 

QV 	Investigate the association between the daricriess of eyecolour in 

b) 	k father and son from the following data 
Colour of father's e es 

Dark 

Dark(Son) 	4-8 

Not Dark(Sm) I 80 

Total 
	

128 

Not Dark 

90 

782 

872 
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Before 	53 	—728 	3 i 
1 

48 50 42 

Campaign 
After 	58 	29 	30 

Carnpaign 	
i  55 56 45 

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

QIV 1  A radioactive source ernits paiticles at a rate of 10 per minute in 
\ 
a) 	

i accordance with Poisson law. Each particle emitted has a 

I 	 2 1 probability of — being recorded. Find the probability that atleast 
5 

1  QIV Prices of shares of a cotripan—  y on different days in a month were 
64 and 68. 

1 	1 4 particles are recorded in a 2 minute period. 
1 

b) 	I found to be 66, 65, 69, '70,69, 71, 70, 63, 1 
1 

1 

1
1Y1l2 	18 

Discuss whether the once of shares to be 65. 
1 QIV I Compute speannan s rank coorelation coefficient for the 	

08
,  

1 

1 c) 	following data
xv IC' 	In 	1Q 	1Q 	iS 	40 

, 

2 
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2 1 
I QV[ I For a random sample of 10 pigs fed diet A, the increases in weight in 110 
I a) 	i pounds in a certain neriod were 10, 6, 16, 17, 13, 12,81 14, 15, 9. 

1 	' 	For another random sample of 12 pigs, fed on diet B, the 1 
increase in the, same period were 7, 13, 22, 15, 12, 14, 18, 8,21, 

; 	I  23, 10, 17. T est whether.the diets A & B differ significantly as 

I
regards thrift effect on increase in weight  

QVI 1 A  die is thrown 264  times  with the following results  	  10 

H,) 	No appeared on 1 	2 3 	4 	5 
die  
Frequency 	40 	32 28 50 54 60 

I 	   
_ I 	Show that the die is biased  

011QV1 	Find the angle between the lines of regression 	 08 

1  c) 
 

I 	 
1QVI 	 the following data and also test the 

'1 a) 
Fit a Poisson distribution for 
goodness of fit  

X 	0 	1123 4 5 

06 

f 142 156 69 27 5 1 

QVI 	The mean weight of 500 inale students at a certain college is 151 
I b) lb and standard deviaticinis 15 lb. 

Assuminr, thatthe weights are normally distributed, 
find he w many students weigh 

Between 120& 155 lb 
ii) 	Moe than 185 lb  

QVI 	1. In a partially destroyedlaboratory record of an analysis of 
I c) 	correlation data, the folbwing results only are legible: 

Variance of X = 9 
Regression equations: 	8x-10y+ 66 = 0 

40x-18y = 214 

What are i 
I 	i.Mean, value of x and y 
I 	ii.Stanciard deviation cf y. 
1 
I 	iii.Coefficient of correlation between x and y 

1  

0 

0 
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1. Attempt any FIVE questions out of SEVEN questions. 
2. AnswerFi to all sub qu'estions should be grouped together. 
3. Figures, to the right ir,dicate full marks. 
4. Assurne suitable dalta if necessary and state the same clearly. 

Q.No. Questions Points CO BL PI 
Q.1(a) 4 14 m high masonry dam of trapezoidal cross section ABCD has the 10 1 4 1.1.1 

top and bottora widths of 4m and 14m respectively as shown in figure 1.3.1 
below. The dam retains water on its vertical face to a depth of 14 m. 2.4.1 
Determine Vile maximum and minimum stresses developed at the base of 
the dam. The unit weight of masonry is 22 161/m3  and that of water is 10 

E 
	 101/ms. 

4 4 111 	B  

1 
14 

S 

14 in 	 IS 
Mb 

\ c 	

r 

14 m 

Q.I(b) A rect?Angular cross section of width 230 mm and depth 400 mm is 10 1 4 1.1.1 
subjected to a bending moment of 80 ltN-m at 60 degrees to the positive 1.3.1 
X axis as shown in the figure below. 2.4.1 
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. 

80 IAN-wr, 	 ; 

400 mm 

V A 

it--  _ . _.r_ X 

230 mm 

Cross section 
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Q.2(a) State and ex.plain Maxwell's reciprocal theorem. 05 2 2 1.3.1 

Q.2(b) For the frame loaded as shown in figure below 
a) Find the support reactions 
b) Draw AFD, SFD & BMD 

15 2 3,4 1.3.1 
2.1.3 

20 klNim 

I 

5m 

13m 

10 klSr  

2 
D 

E _ 
Q.3(a) Find the slope and vertical 

beam supported End loaded 
deflection at the free end C for the 

as shown in figure below. Use 

10 3 3,4 1.3.1 
2.1.3 

conjugate method only. 

10 kIslim 
3 Idi 

B 4m 1 m 
C 

Q.3(b) Find the slope and vertical 
beam supported and loaded 

deflection at the free end C for the 
as shown in figure below. Use 

10 3 3,4 1.3.1 
2.1.3 

moment area methotonlv. 

...0.• 

81nN 

5 ithim 

....-- lie + 41  Nif sly Nif 	41  ii c ...--- 

1 m 4m 
>I H 
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(2.4(a) For the pin jointed frame loaded as shown in figure below, find 
the veitcal deflection of joint E. 

10  3 3,4 1.3.1 
2.1.3 

20 WS 

E 

s 3 r A 

Q.4(b) Determirte the vertical deflection of point C of the rigid jointed 
frame Ifaaded as shown in figure below. 

10 3 34 1.3.1 
2.1.3 

1.0 kN/m 
WO 
lit IF 
1Et 
IR 
E4 
11! 

4 RN 

3m 

_ 

Q.5(a) Using 

in fi 

Macaulay's method only, find the slope and vertical 
supported and loaded as shown 

10 3 3,4 1.1.1 
1.3.1 
2.4.1 

deflection at point C for the beam 
,_ re below. 

15 Mtn 
40 liN 

i C A/R.3/gs',  sinWe B  

:1111 	Z m 	, 
>t< 	lc  

..../2 

le-- 2 m 7  

Q.5(b) Find the strain energy 
beam loaded as shown 

stored due to bending moment only for the 10 2 3,4 1.1.1 
1.3.1 
2A.1 

in the figure below. 

A 
C 

601tcN 40 

I 

kN 

I 	B 
,C4m 4 m 	D 2m 

Q.6(a) For 
a) Find 
	 b) Draw 

the frame loaded as shown in figure below 
the support reactions 

AFD, SFD & BlVID for member AB only 

10 4 3,4 1.1.1 
1.3.1 
2.4.1 
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0 lr.N 
2m 101N 2m 	C 

---A. 8 

A 
1,- 

7777 

4m 

Q.6(b) Compare the crippling loads given by Euler's and Rankine's 
formulae for; a steel column 3.0 m long with one end hinged and  
the other 	end fixed. The cross section of the column is a 
symmeteical I section with the following dimensions. 
Top and bottom Flange width = 200 mm, 
Top arid bottom Flange thickness = 20 mm, 
Depth of web =300 mm, Thickness of web = 30 mm. 
Take •E = 2x1.05  N/mm2, ft = 350 MPa and 

Rankine's constant = 1/7000. 

10 

_ 

4 3,4 1.1.1 

2.4.1 A  
I 

Q.7(a) (i)  Name the methods of finding deflection in trusses. i 02 3 2 1.3.1  
01) State and explain Bette's Law. 04 2 2 1.3.1 
(iii) Write the expression for the strain energy stored in a member due 
to 
(a) Sending Moment 
GO Twisting moment 
Explain the terms involved in each expression 

04  4 2 1.3.1 

a 
Q.7(b) Locate the principal axes and. find the principal moments of 

inertia for the angle section shriwn in figure below. 
10 1 3,4 1.1.1 

1.3.1 
2.4.1 

< 	100 nun > 
10 mm 

200 mm 

= 10 elm 
< 

120 MI' 4-31  
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Instructions: 
1. Attempt any FIVE questions out of SEVEN questions 
2. Answers to all sub questions should be grouped together 
3. Draw neat diagrams wherever required 
4. Assume suitable data i'f necessary and state the clean . 

I Que. I  Descriptions 
, 

No. 
I Points 1 	CO BL Pi 

(a) Write a detailec.1 report of Visit to RMC plant and explain various 
I 	operations you have observed. 

10 	I 	3 1 
I 

2 1.2.1 

1 	Qi 	(b) What do Yciu mean by alkali aggregate reaction. 	 5 	I 	3 
I 

4 2.1.2 

(c) State tlya., purpose retarders in RMC. 	 I 5 	1 	1 2 1.2.1 

a. 	What are the benefits of GGBS over fly ash? 	 5 	j 	
1 

1 

3 1.3.2 

b. 	Design concrete for RCC structures of M25 grade using guidelines 	15 	I 	2 2 2.3.1 

, 
1 

given in IS 10262:2019 for the following data. 	 I 
- 

• Exposure condition: I  Maximum size of 	Method of Specific 	gravity of 20 mm I I 	
Moderate aggregate —20 mm 	placement-- aggregate —2.74 

Q2 pumping 1 

Strength of cement Workability — 	Type of coarse Specific 	gravity of 10 mm I 
1 

OPC 	MPa —43 slump, 130 mm 	aggregate — 
angular coarse 

aggregate —2.70 I 

I i 	aggregate 
Zone of sand — I Total moisture 	1 	Total moisture Specific 	gravity of 	fine I 

aggregate —2.60 I content in 20, 101 	content in fine 
mm-- 0.28% 	aggregate — 2.6 % I i 

(a) State the salient features of High-Performance concrete (HPC) along 
with its applications? 

10 	1 3 4 2.1.2 

Q:3 (b) What you know about core test? When it is required. Explain in 
detail the procedure for conducting core Vast. 

10 2 2 2.4.2 

E (a) Design concrete for M30 grade using AC! 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-compacting conc,rete? How it is different than ordinary 6 1  2 2.3.1 

concrete? 4 2 3 1.2.1 
(c) Differentiute between super sulphate cement and OPC 



Q5 

(a) What are the precautions-to be taken to deal with concrete to be used 
in extreme weather condition? 

(b) How high density concrete is made? Where will you recommend .  
high density concrete? 

(c) What are the modifications made in the revised version of concrete 
_ 	. 	_. 

design by Road Note No.4 method? 	 . 

10 

52 

.. 

1 

1 

2 

3 

2 

2.1.2 

1.3.1 

2.3.1 

Q6 

(a) Enlist and describe in brief the various methods of measuring 
workability of (concrete. 

(b) What type of concrete would you recommend for strengthening the 
quality of old concrete structures. 

(c) Explain the reaction mechanism of plasticizer with neat sketch. 

10 

5 
5 

2 

3 
3 

2.3.1 

1.3.2 
1.4.1 

7 

Write explanatory notes on the following (any Four) 
i) Under water concrete 
ii) Low heat Cement 
iii) 'Sulking of Sand 
iv) Curing of Concrete 
v) Advantages of fly ash in concrete 
vi) PC based admixtures 

5 
5 
5 
5 
5 
5 

3 
2 
3 
1 
1 
3 

2 
2 
2 
2 
2 
2 

.
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IS 141261 2019 
Reference Tables for IS 10262:2019  Method of Concrete mix desjgn 

0.3 025 

Si 
No. 

NomMal Idniumm Slat Voiaamc of Coarse Aggregate per Unit Volume °floral Aggregate for Different Zones al fine 
of Aurtgatt 

mu 

__.. 

_ 

U 2 

%II IIIIJi1I±TTITI  
CURVES 

_ 

_ - 

eh 

Caw!  
Caine. 2 Far an-panted 22 Said 
cora. 3 eat anaeciad 23dada no.npaitahThe 
NOTTS 

• (1) (2) 

lam IV 

(3) 

Zone III 

(4) 

Amen 

(5) 

Zonal 

(6) 
1) 10 0.54 0.52 050 049 

ii) 20 466 061 0.62 040 

40 0 73 0 72 071 049 

NOTES 
1 Volumes ate baud on aggregates in saturated surface dqcondition. 
1 That volumes are for crushed (angular) aggregate and suitable adjustments may be made for other shape of aggrepte. 
3 Suitable asfruttments .may also be made (on flue ogrepte from odm thau natural sources, nonndly, wished sand ox mixed 
need lessor fiat aggogaie content IT LI ease, the coarse aggregate hokum shall 44 satiably itcremcd. 
4 It is recommended the fine aggregate conforming toGrading Zone IV, as per IS 383 shall not St aced to reinforced concrete 
have been made to asserta the suitability of proposed mixproportions. 

60 lbbk S Minimum Cement Content, Mnximum Water-Cement Ratio and Minimum Grade of Concrete 
for Different Exposures with Normal Weight Aurrial es of 20 mm Nominal Maximum Size 

lames 6.1.2. 8.2.4.1 and 912) 

2 8
 DA

Y
 C

O
M

PR
ES

SI
V

E
 ST

REN
G

T1
.1

  O
F

 CO
NC

P.
ET

E.
  

N
im
e
 

60 

50 

TO 

40 

30 

20 

10 

0 

Fs, ATER CEMENT RATIO 
of 23 and a 42 atanerd 
ed.3. and n AS wynnt', 

nue, a 53 Minns and abort 

045 	05 	0.55 	0.0 066 

S3 	Exposure 	 Plat Cana 	 Radoreed CatIMIC 
No. 

SI 	Nominal Maximum Size of 	Water Con 
No. 	Aggregate 	 kg 

mm 
(I) 	(2)  
i) 

iii) 	 40 

Vatercotitent csotitsponding to saturated 

v) Baum 

WNW 
Corm wow masts is  NI taSk  s  üvesp tn of the glades of cement rd if IS indusive of ad:Wm modined la Sit The 

additions sash os fly ash or road ginoulated blan &ran* slag may be tarn ha twos in  the coratiocompation afa irçwuo the =tort anent and ater-cerrame ratio If the inittelity 6 cabana and in lag re the MSC= ammo :aka is :cora a 
ern exceed de Indi of pucka awl deg specified h: M 1489 (Pa II and IS 435 recativet. 

Minimum gtodefor idea arca° under reiM espouse ceediticeas ror specified. 

Table 4 Water Content per Cubic Metre of 
Concrete For Nominal Maximum Size of 

Aggregate 

iii)  
iv)  

01 

Mild 

MoutTle 
Snere 
Very severe 

(Clause 5.3) 

Kamm 
Canna 
Content 
kgine 

15) 

720 

240 
250 

7110 

Mud ram 
ISM Won 

Omar Ratio 

(4) 

0.60 
Ow 

030 
0.45 
040 

Minimum 
Oradea 
Concise 

5.2.1 The actual values of air content can also t 
adopted during mix proportioning, if the'site data (; 
least 5 results) for similar mix is available, 

SI 
No. 

Minimom 	Maximum 	?Aram= 
comet 	lira Wow- 	Grade of 
cams 	Cement Ratio 	Canqnc.. 

(6) 	0) 

IGO 
300 

326 
340 
MO 

Nominal Maximum Size 
of Aggregate 

rum 

Table 3 Approximate Air Content 
(Clause 5.2) 

(2) (3) 
10 13 
20 1.0 
40 0.8 

455 

030 
MS 

045 
C.40 

Fit trapped Mr. as 
Percentage 

of Volume of Concrete 

I:120 

142$ 
WOO 
113S 
M40 

18 10262 : 2019 

Table S Voltune of Coat se Aggregate per Unit Volume of Total Aggregate for Different Zones of Fine 
Aggregate for Wares -Cr mentilVater-CemeniltIous Materials Ratio of 0.50 

(Clause 55) 
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1. Thore are TOTAL SEVEN MAIN questions, each of 20 points. 
2. QUESTION I is COMPULSORY. 
3. From the remaining SIX Questions Solve ANY FOUR. 
4. Assume suitable data, Waerever necessary and State it clearly. 
5. Write answer to each question on a new page. 
6. Answers to be accompanied with appropriate sketches/facts & figures/table or 

chart/graph/ding:ram/flowchart wherever necessary or required. 

Q.No. Questions Points CO BL PI 

1. Ansvier the following: 
I. 	Define 'point of tangency and point of intersection' for a 

circular curve. (4) 
2. Give the stadia formula for deriving horizontal distance of a 

staff 	station 	from 	the 	instrument 	station 	using 	the 
taciaeometric observations. (2) 

3. Distinguish between: 
a) theodolite and total station (2) b) theodolite and EDM (2) 

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) 
7. Give the name ol any two global positioning systems. (2) 

20 1,2,3 1 1.1.1 

1. 	Following are the line levelled tacheometry notes taken with 
an anallatic tacheometer with multiplying censtant 100. 
Compute the reduced levels (Us) of P, Q and 'it (6) 

14 

1,3 3 1.1.2 

r Inst. 
I Station 

Height 
of axis 

Staff 	Vertical I 
stations 	An le 

Hair: 
reattin 

Remarks 
1 

I
I 	

P  
2.A 	I 

1.50 BM. -6°  12' 
0.963, 
1.515, 
2.067 

R.L. of 
KM.= 
460.650m 	I 

P 1.50 Q +7°5' 
0.819, 
1.341, 
1.863 

Staff being 
held 
vertically 

Q 1.60 R 4-12°27' 
1.860, 
2.445, 
3.030 

Page 1 of 3 

Duration: 3hrs. 

Rvratimum Points: 100 

Semester: IV 



2. 	Two tangents intersect at chainage 11 90m, the deflection 
angle being 36c. 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) 

I. 	Enlist atleast 2 satellite navigation systems. (2) 
2. 	Explain positioning by carrier phase measurements. (4) 

6 1,3 1,2 5.1.1 

r 

3.A 

14 1,3 3 5.1.1 1. The scale of the photograph is 10cm=l00m. The photograph 
size is 23cm x 23cm. Determine the number of photographs 
required 	to 	cover an 	area of 15km 	x 	10km, 	if the 
longitudinal overlap is 60% and side overlap is 30%. Also, 
find the spacing of the flight lines. (6) 

2. Calculate the aircraft flying height to obtain the average 
photo scale of 1/7200. Ground surface elevations vary from 
160m to 430m. focal length of the camera lens is 153mm. 

(4) 
3. An image of the top hill is 96inm from the principal point of 

the phoiograph. The elevation of the top of the hill is 500m 
and the flying height is 4000m above datum. Calculate the 
relief displacement. (4) 

3.B  

1. ChAssify the Electronic Distance Measurement Instrument 
(III.-/DMI) based on the working range. (3) 

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

6 1,3 2 5.1.1 	I 
I 
I 
I 
I 
i 

4.A 

I 	A vertical curve is to be designed connecting two uniform 
grades of -4-0.5% and -0.7%. The chainage and the reduced 
level of the point• of intersection are 50Orn and 330.750m 
respectively. Take the rate of change of grade as 0.1% per 
30m. Calcula're: 

a. Length of the vertical curve. (1) 
b. Chainage of the tangent points of the curve — beginning 

point '0' and ending point 'B'. (2) 
c. Chainage of the point of intersection 'A'. (1) 
d. Reduced levels at point 0, A, B and at vertex 'F' of the 

curve. (4) 
e. Draw proper sketch showing all points 0, A, B, and F. (2) 

14 1,3 3 1.1.2 	I 
I 
1 
I 
i 
I 
I 
I 
i 1 
I 

4.B 
1. Define 'Triangulation'. (2) P 

I 	2. 	State the purpose of Triangulation. (2) 

	

3, 	Give the classification of triangulation methods. (2) 

6 2 5.1.1 

5A 
I. 	Sta'ie, the necessity of curves. (3) 
2. Slate the basic requirements of a tacheometer. (3) 

6 1,3 2 1.1.2 

5.  ..8 
For a transition curve: 

1. 	Define 'Super-elevation'. (2) 
8 1,3 2 1.1.2 
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2. Exiiilain in short `Sight-distance'. (2) 

3. Siutte the fundamental requirements. (2) 
State the methods of deciding the length of the curve. (2) 
Explain how remote cdevation measurement (REM) can be done by 

using o. total station. 

1. Calculate the frequency of the green light that has a 

wavelength of 5.5 x 	m. (2) [sp-ed of light = 3 x 108  m/s] 

2. Calculate the wavelength of a microwave that has a 

frequency of 4.2 x 108  Hz. (2) 

3 	Define and describe 'Spectral reflectance'. (4) 

6.13 	1 
Define 'Baseline'. (1) 

2. 	Explain how you will select a site for Baseline. (3) 

6.D 
	State the importance of setthug the control points (horizontal and 

vertical) for establIshing the layout of any structure on the ground. 

A river sthvey is to be conducted with a view to determine the bed 
levels b' means of soundings. Explain in detail, with proper sketch, 

7.A  the method of two 

7.8 
Exploin, with a proper sketch, ttie method of locating the center line 
of a bridge by the m.ethod of triangulation. 

6.A 

• 6.0 

	

	
Explain the method of locating soundings by conning the survey 

vessel. 

work how you would carry out the sounding by 

angles from the shore. 

6 1,3 	2 	5.1.1 

8 1,3 3 1.1.2 

4 1,3 

2 

1.1.1 

4 1,3 2 	5.1.1 

4 1,3 1 

2 

1.1.1 

10 I 	1,3 1 

2 

1.11 

10 1,3 2 	5.1.1 

The End — 
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Course Name: HYDRAULIC ENGINEERING 	 Semester: IV 

Notes: 

• Attempt any jive questions. 
• Answer to all sub questions should be grouped together. 
• Figure to right indicates full marks. 
• Assume suitable data wherever necessary and state it clearly. 

Q. No. I 	 Questions 
i 

Points CO EL Module 
No. 

• i , 

1 

(a)Explain: hydraulic model testing, laws of similarities, distorted and 
undistorted models in dimensional analysis and state its importance. 

10 4 2 1 

(b) The `II of a fan depends on density 'p' and viscosity of fluid 'ti', 
angular velocity 	'o', 	diameter 	̀D' 	and discharge 	̀()'. 	Obtain a 
functional relationship for `11' in terms of dimensionless parameters 

10 4 4 1 

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

10 1 2 2 

(b)Explain the phenomenon of water hammer flow in pipelines. 10 1 4 2 

3 

• 

(a)Explain with neat sketch working of siphon. 10 1 4 2  I 
(b)Three pipes connected in series discharges water from 70 meter 
to 40 meter level. The details of piping system are as given below; 
considering minor losses: determine discharge. 

level ' 

10 5 2 
I Pipe Length ( m) 1 Diameter (cm) i Friction Factor (1) 
, 1 	1 1100 	1 	20 	 0.018 
1 	2 I 	900 	I 	10 	 0.022  
1 	3 	I 	1000 	1 	15 	I 	0.020 	I 1 

4 

(a)Explain Impulse 
study of Hydraulic 

in the 
10 2 2 3 Momentum Principle and state its importance 

machines. 
(b)A jet of water having velocity 'V' strikes a single curved vane 
moving in the same direction as the jet with velocity `11', so that the 
velocity of the jet relative to the vane is (V-u). The vane causes the jet 
to be reversed in direction. Show that the maximum efficiency is 
obtained when V=3u and that this maximum efficiency is slightly less 
than 60%. 

10 2 4 3 

5 

(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 with a 
gross head of 510 m. One third of gross head is lost in friction in 

, penstock. The rate of flow of water through the nozzle is 5 m3/s. The 
1 	10 2 4 4 
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I angle of clirection of jet is 165°. Determine power given by water to 
Irunner arid also hydraulic efficiency of Pelton wheel. Take speed ratio = 
i 0.46 and Cv = 1.0. 

6  
(a)What is priming? Why it is required in the centrifugal _pump? State 
its importance. 10 2 2 5 

(b) Explain Characteristics curves for the centrifugal pump. Also 
explain the importance of the term specific speed (Ns). 10 2 3 5 

7 

(a)Explain: critical, subcritical and supercritical flow in an open channel 
flow, and explain the specific energy diagram. 

10 3 4 6 ! 

(b) Differentiate between gradually varied flow and rapidly varied flow. 
Also explain Hydraulic jump. 

10 

• 
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(i) 	Assume suitable data if required 

Q.No. 	 Questions a .,......, 

Q-1. 

a 	Discuss suitability of Different mode of transportation. 05 

-i 
b 	Discuss with neat sketch Take off climb surface 05 

c 
Enumerate the various factors you would like to keep in mind while selecting 

I 
suitable site for the Airport. 

10 

a What are the assumption made while calculating the basicS length of runway? 	- 05 

b Discuss about Airport Drainage system 05 

c 

The average wind data collected at particular site is given bellow in Table - I  

Determine calm period, orientation of runway and wind coverage. Plot wind 

rose diagram considering direction and total duration. 

if another runway is oriented at right angle to above runway than what will be 

the total wind coverage. 

I . 

10 

	H 
Q.3. 

a 	What is gauge. Discuss different types of gauge 06 

b 	1  What do you meant by creep of rail. How to measure it. 06 

Using the sleeper density of (n -t 5) estimate the number of rail and sleepers 

required for construction of I km long (i) broad gauge (ii) meter gauge railway 
C track. Also, calculate the number of fish plate and fish bolt required for 

construction. 

08 

Q.4. H  -, 
a 

Derive the relationship between superelevation, speed, Gauge and radius of 

circular curve. What are its limiting Nm I ties for different gauges. 
10 
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• 

A 60  curve branches from 40  main curve in opposite direction in a layout of 

broad gauge yard. If the speed on branch line is restricted to 25 km/hr. 	10 

determine the restricted speed on main line. 

Q. 
Discuss with sketch of left hand turnout showing important component part of 	08 

a 	
point and crossing. 

b 	Discuss with sketch different types of joints 
	 06 

How will you decide the location of Exit Taxiway. 	 06 

Q.6. 

a 
	Explain the term sleeper its function and requirements 

	 06 

Discuss Classification of station based on operational characteristics. 	 06 

c 	Draw a neat sketch of single line railway track in cutting and embankment. 	08 

a 	Discuss diffefeiit sySternS 61'Signaling 
	 06 

Discuss the requirement of railway station 
	 06 

Design an exit taxiway joining runway and parallel main taxiway. The total angle 	08 

of turn is 30° and turning speed 95 km/hr. draw a neat sketch showing all design 

elements. 
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Q.2. (c) Table - I 

II  Wind direction I 	Duration of wind in percentage 	I 
6.4 -w 25 limitir 	-25 to 50 km/hr 

	

4.5 	 .• 

	

3.3 	 0.8 
1.8 	 0.1 

4 	
0.3 2.7 	r 

2 	 OA 
5.3 	 0.1 
6.3 	 1 	3.2 
7A 

2A 	 0.9 
0.1 1.1 	_J 

3.6 	 0.4 
1.8 	 0.3 
5.9 	t 	2.6 
5.8 	 2.4 
6.8 	 4.9 

	

4  50 to  75 km/hr 1 	- 
, 

0 	I 

	

0 	—I -1- 

0  
0 
0 	__I 

0.1 
0.3  

	

I 	0  

0  --I 
T-  

-2-- 	0 
0 

__ 	0.2 	1 

	

0.2 	---1 1 

	

0.3 	i 

1 	WSW I 
1 	 W 	 I I-- 

WNW 1 

4 
	 NW 	T 

1 	NNW 	1 

0 	i 
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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 

I Answer the following Questions (20) CO BL 1 

(a) ' A town of Rajkot in Gujarat has a population of 4, 00,000 in 2010. The 
water supply scheme is to be developed for the area for the year 2049. The 
past census records are provided in table 1. Calculate the population for 
which water supply system is to be designed Using all four mathematical 
methods. 
Table 1. 

(10) COI 
,CO 

4 

4-5 3. 

Year 	1970 
, 

1980 	1990 	I  2000 2010 

I Population 	I 1,60,000 2,05,000 	I 2,70,000 3,30,000 	, 4,00,000 

(b)  As a city engineer of Rajkot city which water demands are to be considered (10) CO1 4-5 3 
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 Ql(a) there are two sources of water (12) CO1 3-5 
surface water source (Canal). Deliberate on the characteristics of water - 
from each source. Draw a flowsheet for the treatment of surface water C04 
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. 

(b)  Design rapid mix unit for the city of Rajkot for population of 2040 with all 
checks 

( ) CO1 
,Co 

3-5 

2 

Q3 Answer the following questions (20) 

(a) Explain the concept Ideal Settling Tank. Design ideal settling tank for the (10) CO2 2-3 2. 
population for the year 2040 for Rajkot town having average water demand - 
100 tpcd. CO4 

1 of 3 



(b) 

	1 

1 

I
Lime and soda were used for softening in Rajkot for treatment of 
following impurities CaCO3= 70 mg/L; MgSO4 = 20 mg/L; NaCi= 130 1 
mg/L; MgC12= 20 mg,/L. Compute the quantities of chemicals required for.  
Rajkot in year 2040. Assume soda ash and lime purity 90%. (Consider 
data in Ql(a)) and water demand as 100Ipcd. 

(10) CO2 

C04 

3-4 I 3.2.1 

Q4  Answer any two of the following questions (20) 
(a) Explain the need of filtration and filtration mechanism. Design rapid 

sand filter for (size and underdrainage system) for the population for the 
year 2040 for Rajkot town having water demand 100 Ipcd. 

(15) CO1 

C04 

3-5 5.3.2 

(b) Explain the characteristic of a good disinfectant. Find chlorine consumed in 
kg/day and chlorine dosage in mg/L for the city of Rajkot in 2040 if the 
residual chlorine is 0.2 mg/L and a chlorine demand is 0.6 mg/L and 
average water demand of 100 lped. 

(05) CO3 
,CO 
4 

2-4 5.4.1 

Qn Answer the questions (20) 
Explain lime soda process for hardness removal (05) CO3 2 2.3.1 

(b) Explain any 3 techniques to treat taste, color and odor in detail (10) CO3 2 2.3.2 
(e) Explain chlorination, De- chlorination and super chlorination (05) CO3 2,3 4.3.1 ,  

Q6 Write notes on any four (20) CO2 2 2.3.3 
Electro-dial sis (05) 

(it) Reverse osmosis 05 
iii Ion-exchan:es 05 

(iv iron and Man • anese in water and their removal 05 
(v Jar test 05 

7 Answer the $ uestions an '10 10 CO1 1 	11.2.1 - 
I Write 'ammeters im s actin a disinfection 

ii Write saramete s iinsactin . sedimentation 02 
' 	ii• Enumerate filter troubles and 	ive reason for filter troubles 02 , 	iv Write 	s es of intake structures used in water mana ement 02 

v Enumerate criteria to decide • lacement of intake structures 02 
vi Ex. lain ne:at ve head in filtration 02) ram Enumerate methods for • • *illation forecastin. 02 ' 

(viii) 
1 

Enumerate various physical, chemical and biological parameters for water 
estin: 

(02) 

ix Enumerate methods for desalination 02 
Enumerate names of coa ulants used 02 

xi Enumerate the disinfectants 02 
xi! Enumerate Ases of Settlin. tanks 02 
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• 

Formula Sheet 

r I 

— 	1 c P , * t 

A1=27 
Ca=40 
C=12 
016 
S=32 
C1=35.5 
H=1 
Na=23 
Fe= 55.5 
Mg=24 
Si=14 
H:D= 2:1 

WLR=Q/B 
WLR= Q/2nR  
DT= V/Q 
SOR= 12-20 m3/d/m2  
V= 0.849 CR*63 S" 
SOR= 24-30m7d/m2  
WLR= 200m3/m2/d 
DT= 20 to 50 min 
Minimum distance between successive 
baffle walls 0.45 m(d) 
Clear opening at end of baffle and basin 
wall =1.5 (d) 

P n = 	• woj i 

' pn = 
Po + n

—
x 

Rs  —pi  

. 
n(n +1)— 

+ 
2 	

y 

r pc  —I), 
I 	' loge ' 

L 	P 
P. - - =('. + ni) 

L 	P. 	] 

r = chi *j. * r 	 

SA=volume/SOR G =300-700s-1 i. 
0.5 min to 1 min 

13=-2.cdp.Ap. Vr3  

Cd= 1.8 f or f lat paddles 
p = 998kg/m3  

vr = (1 — 
Ratio of length to diameter 

Spacing of laterals= spacing 
to 300 mm 

Dia of perforations 5 to 12 
(spacing 80 mm for 5 and 
12mm) 
Total area of perforations< 

of lateral < 60 

of orifices= 150 

mm 
200 mm for 

0.5 

0.002 to 0.003 

times laterals 
5001/hr/m2  

1 

= 18; (155  — 1)  
* d 2  

Value 	of 
u=1.002X10-6  m2/sec 
va 

Q/A; Q/ perimeter; Q/b; V/Q 
V= D2  (0.011D+0.785H) 

Rate = 3000-60001itrethr/m2 

Cs2 	= 	P/p.V 	= 	CoApv3/ 21.V 

= IF") (Ss — 1)d9 
\ 	f  ' 

fn  = 0.025 — 0.03 
g=9.8m/s2  

Total c/s area of laterals 

Total area of perforation = 
Entire filter area 
Area of manifold= 1.5 to 2 
Rate of filtration = 300 to 
Rate of filtration = 3000-60001/hr/m2  
Max. demand= 1.8 Q 

i 	P P=FD *v, p  p 	Pvitt  
— 	* 	_ ill T G = —7-14  \I 	v  

u=1.0087*10'Ns/m2  

G * t Q 	itV 	Q 

ALL THE BEST 
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Instructions: 
• Answer ANY FIVE Questions. 
• Give suitable illustrative examples to justify your answers wherever necessary. 

(2. 
No. Question 

-5 a, 
0 
C.% PrA 0,4 

V 

0 
2 

Q.1 a) Justify:Undia is the richest prize of war' with suita.ble examples. 
b) Justify: "India is the unique country with unity in diversity as its 

(10) 1 1 	VI 6.1.1 1 

core strength since ancient times" giving suitable examples. (10) 1 VI 6.1.1 1 
Q.2 a) List: Names of The Vedas and Upvedas. Justify:"Vedas are the 

eternal source of knowledge for the entire mankid". 
(10) 1 LVI 6.1.1 2 

b) Justify: "Nature is the supreme teacher (Guru)" describing 
learnings of Adi yogi Shri Dattatreya from 	any 03 elements in 
nature. 

(10) 1 VI 6.1.1 2 

Q.3 a) Explain: With two examples the greatness of wisdom of ancient 
indian scholars in the field of mathematics and astronomy. 

(10) 2 II 6.1.1 3 

b) Discuss: Superior Knowledge of ancient Indian sages explaining 
	 the valuable contribution of Maharshi Kanad. 

(10) 2 V 6.1.1 3 

Q.4 a) Justify : Greatness of Indian lifestyle and health care practices 
since ancient times in context of global pandemic of Covid-19. 

(10) 2 VI 6.1.1 4 

b) Justify: "Yoga is the key for long life with good health" in 
	 context of ancient as well as modem India. 

(10) 2 VI 6.1.1 4 

Q.5 a) List: Names of various Indian classical dance forms and 
Describe: Any two of them with its significance. 

(10) 3 I, V 6.1.1 5 

b) List: 	Various traditional art forms of ancient Indian and 
	Describe: any one of them. 

(10) 3 I, V 6.1.1 5 

Q.6 a) Explain: Rich heritage of Indian Traditional Languages since 
ancient times and significance of any one language of India. 

(10) 3 II 6.1.1 6 

b) Discuss: Significance and teachings of any one great epic of 
	ancient Indian tradition. 

(10) 3 V 6.1.1 6 

Q.7 a) Discuss: 	In brief, life, work, philosophy and contribution of 
Sant Dnyaneshwar Maharaj. 

(10) 4 V 6.1.1 7 

b) Discuss: In brief, life, work, philosophy and teachings of (10) 4 V 6.1.1 7 
Bhagwan Mahavir Vardhaman for the entire mankind. 

Page 1 of 1 


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023

