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Total No. of Questions : 8]

[5355]-506

M.E. (Civil - Construction Management)

PROJECT ECONOMICS & FINANCIAL MANAGEMENT

(2017 Credit Course) (501028) (Semester - II)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.

2) Use suitable data if necessary.

P5283 [Total No. of Pages : 3

SEAT No. :

Q1) a) Discuss in brief about role of GST Bill in construction industry and its
implications. [5]

b) Explain the term ‘Corpus Fund’ and its importance. [4]

OR

Q2) a) Explain ‘Working Capital management’ with importance. [4]

b) Discuss the requirements of credit & cash management. [5]

Q3) a) Discuss with case example of ‘Break even analysis’ in housing project.
[5]

b) Write about the cash flow analysis & Risk management. [4]

OR

Q4) a) Explain in short ‘Appraisal Criteria Methods’ & Break even analysis
with its importance in relation to Financial management. [5]

b) Different in between ‘Direct Taxes’ and ‘Indirect Taxes’. [4]

P.T.O.
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Q5) a) Discuss in brief about Public deposit and Dividend Policies. [6]

b) The Financial details of ABC as on 2017 & 2018 are as under : [10]

Liabilities 2017 2018 Assets 2017 2018

Equity Share Capital 1,00,000 1,25,000 Land and Buildings 50,000 75,000

General Reserve 12,500 15,000 Plant & machinery 57,500 55,000

Profit & Loss A/c 10,000 7,500 Stock 7,500 10,000

Creditors 5,000 6,250 Debtors 5,000 7,500

Bills payable 3,750 7,500 Cash & Bank 2,500 5,000

O/s expenses 1,250 3,750 Bill receivable 7,500 5,000

Provident funds 7,500 5,000 Preliminary Expenses 10,000 12,500

1,40,000 1,70,000 1,40,000 1,70,000

Profit & Loss Account

Particulars 2017 2018 Particulars 2017 2018

To Op. Stock 5,000 10,000 B y Sales 62,500 1,12,500

To Purchase 37,500 47,500 B y Closing stock 10,000 12,500

To Office Exp. 7,500 10,000 B y Profit on Selling

To Selling Exp. 5,000 12,500 of Furniture 2,500 -

To Fin. Exp. 2,500 15,000

To Net profit 17,500 30,000

75,000 1,25,000 75,000 1,25,000

Find out :

1) Current ratio.

2) Stock turnover ratio.

3) Liquidity ratio.

4) Return on equity capital employed.

OR
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Q6) a) From the following information prepare the Balance Sheet of Abhishek
Ltd. [10]

Rs.

Paid up capital = 75,000

Plant & Machinery = 1,85,000

To sales (p.a.) = 7,00,000

Gross Profit = 20%

Annual credit sales = 70% of net sales

Current ratio = 2, inventory turnover = 4

Fixed asset Turnover = 2, Sales return = 15% of sales

Avg. collection period = 90 days, Bank credit to trade = 2

Cash to inventory = 1 : 20, Total debt to current liabilities = 3.

b) Write a short note on Budget manual & Accounting information system.
[6]

Q7) Draft a detailed project appraisal report of any infracture project in relation to
technical economic, financial, social, environmental analysis under PPP model.

[16]

OR

Q8) Draft a detailed report of rising of Funds for ‘Smart City Pune’ project through
Central, State governments and local bodies with their respective shares. [16]





Total No. of Questions : 8]

[5355] - 507
M.E. (Civil) (Construction & Management)

OPERATIONS  RESEARCH
(2017 Credit Course) (Semester - II) (501029)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.

P4728 [Total No. of Pages : 5
SEAT No. :

Q1) a) Define-Operations Research. Explain the necessity of Operations
Research in Civil Engineering. [4]

b) Solve the Following Linear Problem using Graphical method: [5]

Max. Z = 20x1 + 50x2

Subject to     6x1 + 3x2 < 1500

             2x1 + 5x2 < 1000

              x1 + x2 <   450

             x1 > 0,  x2  > 0

OR

Q2) a) A Firm produces three products. These products are processed on three
different machines. The time required manufacturing one unit of each
three products and the daily capacity of the three machines are given
below. [4]

P.T.O.
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     Time per unit (minutes) Machine Capacity

Machine Product-1 Product-2 Product-3     (minutes/day)

M1 2 3 2 440

M2 4 --- 3 470

M3 2 5 --- 430

It is required to determine the daily number of units to be manufactured
for each product. The profit per unit for product 1,2 and 3 is Rs.4, Rs.3
and Rs.6 resp. It is assumed that all the amounts produced are consumed
in the market. Formulate the mathematical L.P model that will maximize
the daily profit.

b) For each of the following function show whether it is convex, concave
or neither [5]

i) 2( ) 15f x x 

ii) 4 2( ) 6 10f x x x x  

Q3) a) The unit cost of transporting cement from 3 factories to 4 warehouses is
given in following table, along with the availability at each factory and the
requirement of each warehouse. Find only initial feasible solution by[4]

i) North West Corner Method

ii) Least cost Method

        Ware Houses

Factories 1 2 3 4 Supply

1 3 7 6 4 5

2 2 4 3 2 2

3 4 3 8 5 3

Demand 3 3 2 2 10
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b) It is proposed to develop hydropower by building Dams across 3 possible
river sites. The total financial resource available is 8 money units. The
return functions for each of the possible investment are given below.
The available resource is to be allocated optimally to these developments.
Using DP, determine the maximum return and give the allocation to various
sites. [5]

Resource             Return from site

Allocated 1 2 3

0 1 0 0

2 12 14 30

4 75 55 50

6 91 70 70

8 98 80 75

OR

Q4) a) A sale manager has assign salesman to 4 cities. He has 4 candidates of
varying experience and capabilities and access the possible profit for
each salesman in each district as given below. Find the assignment which
maximizes the profit.  [5]

Salesman Cities

A B C D

1 35 27 28 37

2 28 34 29 40

3 35 24 32 33

4 24 32 25 28

b) Define the terms- [4]

i) Unimodal function

ii) Global and Local optima
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Q5) a) Use the Lagrange multiplier method [8]

Minimize 2 2
1 2 2( ) 3 1 4 2 5 8f x x x x x x   

Subject to 1 2 4x x 

b) Maximize 2 2
1 2 1 26 2 1 4 2 2 2Z x x x x x x      with initial value (1, 1) using

Steepest Ascent/Descent Method. [8]

OR

Q6) a) Maximize 2 2
1 26 1 6 3 2Z x x x x     with initial value as x0 = (2, 2) Use

Newton’s Modified Method to solve above problem. [8]

b) Maximize 2 2
1 1 2( ) 3 1 2f x x x x x x     with initial value (0, 0) using Steepest

Ascent/ Descent Method. [8]

Q7) a) Solve the following sequencing problem to find minimum time of
completion. [8]

Job A B C

1 13 6 18

2 10 8 19

3 11 12 14

4 17 9 12

5 14 11 17

b) A firm is considering replacement of machine, whose cost price is
Rs. 12,200 and the scrap value is Rs. 200. The running (maintenance
and operating) costs are found from experience to be as follows: [8]
Year 1 2 3 4 5 6 7 8
Running  Cost 200 500 800 1200 1800 2500 3200 4000
When should the machine to be replaced?

OR
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Q8) a) Reduce the following game by dominance and find the game value. [8]
Player B

I II III IV
3 2 4 0

Player A 3 4 2 4
4 2 4 0
0 4 0 8

b) A sample of 100 arrivals of automobiles at a toll booth is found to be
according following distribution. [8]

Time of
Arrivals 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
in minutes
Frequency 2 6 10 24 20 15 10 7 4 2

A study of service time reveal the following distribution
Service in time 0.5 1 1.5 2.0 2.5
in minutes
Frequency 13 22 37 20 8

Estimate the average waiting time, percentage waiting time of the vehicle,
average idle time and percentage idle time of the server for 10 arrivals.
Use the following Random No.
Arrivals 16 77 23 02 77 28 06 24 25 93
Service time 56 65 05 61 86 90 92 10 79 80

E E EE E EE E EE E EE E E
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1[5355]-516

Total No. of Questions :8]

[5355]-516
M.E. (Civil) (Environmental Engineering)

AIR POLLUTION AND CONTROL
(2017 Course) (Semester-II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve Q1 or Q2, Q3 or Q4, Q5 or Q6, and Q7 or Q8.
2) Figures to the right indicates full marks.
3) Draw neat figures wherever necessary
4) Assume necessary data.
5) Use of scientific calculators is allowed.

P5289 [Total No. of Pages : 2

SEAT No. :

Q1) a) Write four formulas to estimate plume rise. [4]
b) Explain effect of topography on pollutant dispersion. [5]

OR

Q2) a) Explain relationship between metrological parameters and pollutant
dispersion. [4]

b) Explain models of dispersion air pollutants-Eulerian model and Dense
gas model. [5]

Q3) a) Write formulae to determine velocity of particle and diameter of particle
in settling chamber. [4]

b) Explain removal gaseous pollutants through wet absorption. [5]

OR

Q4) a) What are different methods to control NOx and explain any one method
to control NOx? [4]

b) A horizontal parallel plate electrostatic precipitator consisting of three
gas passages 4.8 m height x 4.8 m deep with 30 cm plate spacing is to
treat 540 m3/min of air. Due to a rapid expansion before inlet to the
precipitator, the velocity profile is not fully developed. As a result, the
volume rate of flow in the middle duct is twice that of the outer duct.
Calculate the collection efficiency. Use migration velocity of 0.08 m/sec.

[5]

P.T.O.



2[5355]-516

Q5) a) Explain environmental management plan. Write ambient air quality
standards. [8]

b) Explain quality assurance and quality control in national air quality
monitoring. [8]

OR

Q6) a) Explain procedure for ambient air quality analysis for particulate matter
and gas pollutants. [8]

b) Differentiate existing and revised environmental guidelines for siting of
industries with examples. [8]

Q7) a) Explain control air pollution from automobiles through control of
crankcase emissions and control of exhaust emission. [8]

b) Explain different methods to control odour with its principle, advantages
and limitations. [8]

OR

Q8) a) Explain control air pollution from automobiles through control of
evaporation emissions and alternatives to the gasoline engines. [8]

b) Explain sick building syndrome and its control. [8]

3 3 33 3 33 3 33 3 33 3 3
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Total No. of Questions : 8]

[5355]-536
M.E. (Civil-Hydraulics)

SEDIMENT TRANSPORT & RIVER MECHANICS
(2017 Credit Course) (Semester - II) (501048)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt Q.1 or Q.2 or Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.

P5286 [Total No. of Pages : 2

SEAT No. :

Q1) a) Differentiate the variation of form resistance and grain resistance in different
flow regimes. [6]

b) Discuss the nature of sediment problems. [6]

OR

Q2) a) Explain fundamental properties of individual sedimentary particles. [6]

b) Explain Shields Analysis. [6]

Q3) a) Briefly explain the modes of sediment transport. [6]

b) What are the significance and characteristics of ripples? [8]

OR

Q4) a) Explain Simmon-Albertson method of stable channel design. [6]

b) Design an irrigation channel in alluvial soil according to Lacey’s method
for following data [8]

i) Full supply discharge : 80 m3/sec

ii) Lacey’s silt factor - 0.9.

iii) Channel side slope 0.5 H : 1V

P.T.O.
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Q5) a) What do you mean by saltation mechanism and explain suspended load,
total load and wash load. [6]

b) Compare Kennedy method and Lacey method for the design of an
irrigation channel giving all the steps of design by both methods. [6]

OR

Q6) a) Explain the concept of stable channel. [6]

b) Using Meyer-Peter and Müller method, estimate the bed load transport
of sediment in an alluvial channel, 110 m wide and 3.0 m deep carrying a
discharge of 240 m3/s. The channel bed slope is 1 in 3500 and the mean
size of the sediment is 0.3 mm. [6]

Q7) a) Explain bed load measurement and suspended load measurement. [6]

b) Write down the objectives of river training and bank protection. [6]

OR

Q8) a) Write short note on plan form river bed. [6]

b) Explain the alluvial river models. [6]


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1[5355]-546

Total No. of Questions :8]

[5355]-546
M.E. (Civil) (Structures)

THEORY OF PLATES AND SHELLS
(2017 Credit Course) (Semester-II) (501008)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, and Q.7 or Q.8.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.

P5288 [Total No. of Pages : 2

SEAT No. :

Q1) a) Derive the relationship between bending moment and curvature in pure
bending of thin plate. [6]

b) Differentiate Navier’s and Lavy’s method for the analysis of thin plate.[3]

OR

Q2) a) A square plate of size a x a with all four edges simply supported, carries
a uniformly distributed load of intensity q. using Lavy’s method determine
the maximum deflection in the plate. [6]

b) State the assumption for small deflection theory of thin plates and
Differentiate thin & thick plate. [3]

Q3) a) Derive expression for transverse displacemet, moments and shearing
forces for edge simply supported circular plate subjected to uniform
lateral loading. [6]

b) State and explain classification of shells on geometry with suitable
sketches. [3]

OR

Q4) a) Derive the equilibrium equation for Nx, Nφ and Nxφ in circular cylindrical
shell using membrane theory. [6]

b) State and explain moment curvature relations for circular plate. [3]

P.T.O.



2[5355]-546

Q5) a) State the application of membrane theory to pipe and hence derive an
expression for Nx , Nφ and Nxφ . [10]

b) Differentiate membrane and bending theory for circular cylindrical
shell. [6]

OR

Q6) a) Derive an equilibrium equation for circular cylindrical shell using membrane
theory. [10]

b) State and explain various boundary conditions for circular cylindrical
shells. [6]

Q7) a) State and explain application of beam theory to cylindrical roof shells.[10]
b) Explain in details arch analysis for cylindrical shells. [6]

OR

Q8) a) Explain in brief principles of Lundgren’s beam theory with suitable
example. [10]

b) Explain in details beam analysis for cylindrical shells. [6]

3 3 33 3 33 3 33 3 33 3 3



��������	��
���
�����������

���������	��
����
�����

����������
	
�
� 
������� 
�����������

���������������� !�� ��"�#���#"$�#$"��
�������	

��
��
��%�����������

���������	
��
� ����������
����
��
������
�
��
��������������
�

�� �����	
����
�������
�� �
���
�������
��
����
	�
���
������������
�� �����
���
����
������
��	
�
������

�����

��� �� �������	���	�
��
	���	
������	������	
� ���
�� �	
�����������
��������������������������������������������
� ��	�����

���������!
	�"#������$	������%�	
����������	& �	������� ���

'(

��� �� ���)���	������	
�������	������)���* ���
(	+���� ����
����)������&	�����
 

����������		�
��	
�)����
����	��	��	

��
��� 
 

���	��

�� �	
�����������
�������������������������,�,����-���������
� ��	��������
��.���!
	�"#������$	�,����%�	
����������	& �	������� ���

��� �� /&
���������	�	�����
	
���������
����������
���������	
� ���
�� 0���
	��
� ��	����1�
�������2���		
�����
 

���	��3��	�	�
�����	

��	���� ����	�	������	��
�����+�� ��
���	
������	����14��	��
4����
+�� ��
��!
	�"#������$	,��� ���

'(

��� �� �	
������� ���	�����
��	����� �� ����� 
���� ���� �� ���	� ��������,156��� ���
������ ����
�� �156���7�	� 
��	�
� ��	� 3��3���!
	�"#�� ���� $	,���
%�	
����������	& �	������� ���

�� /&
����� ��� �	�����)���� ����� �����
�
� ��� +�� ��
� ���� ��)��	�� ���1

 

���	������� ����	���+���+�� ��
�)������	�����)	��	��
���&	�������	
��
	��������+	��������	��	����	��	�	�
� ���

�������	��

������



���������� 	

��� �� �	
������ 
� ��	�� �1	�� ��� 
���	�2���15�+�����!����)	��������+���� �

-���56���� 0���	� ��� �	
�
	� �
� #38�� !
	�"#�� ���� $	����� ���)
�	�����+	�	����	����
� ���

�� 0�+��+�	�	������
�2�#��2�#������+������
�)�	���)	�������.���156���
7�	� +�	���+�	��� ��� ���+����� �	�)		�� ������ ���� ������ �
� ��,#�� 7�	
+�	���+�	���������+������	�)		������������+��+�	�	��
���,��9����	��	
�����
)�	��� �
� 3�4� �	�	����	� ��	� ���	���� 
�	

 �	� 
	���	�	�� � ����� ��	� ���
)���� ���

'(

�	� �� �	
������ 
��	�)���� ������

	������������+��+ ����� �1	�� ��� 
���	���
����	
����+	�	����7�1	���	� ����)	��������+	�	���:��3156��4�����	���
�	
�
	�:�#.8��!
	�"#������$	,�������)��	�����+	�	����	����
� ���

�� 0�+��+�	�	������
�2����2��������+������
�)�	���)	�������.��156���
7�	�+�	���+�	���������+������	�)		�������������������
���,��7�	�+�	���+�	��
������+������	�)		������������+��+�	�	��
���,���9����	��	
������)�	����

#������	�	����	���	����	����
�	

 �	�
	���	�	��� �������	�����)���� ���

�
� �� 0���� 
����#,�
��	
��
�������	��)����,���)
�����3�
��	
�	�+���7�	�
��	

��	� 2����� ��� ����	�	�� ���� 

�+	�� ��� +	��	�
��/�+�� 
��	� +��� +����
#��15�)��1���������������+����+�����	
	��	�������	�	����	���	�+�������
+�
�+���������	�
��	���� 
� ���

�� �	
���� ��	� ����)��1� ���� 
����2��2���������� ���+1�	

�������� 9�
�
�
��
�
	������	
�
���+��+�	�	������	�
���	� ���

'(

��� �� 9�� �� #�� 
��	� ��� 
� ��	� 
��	� ����	�	�� �
� ,��������� +	��	�� ��� +	���	


�+������� ��	�
��	
� �
�������7�	�
��	
���	�������	�� �����
� ��	���	��
0
+	������ )�	��	�� ��	� ���� �	� )���� �++ �� )���� ��	� 
��	
� �+����
������� ����� ��� �
� �� ��� 
��/�+�� 
��	� �
� �#�� ������7�1	��:���� ���
+:��156��� ���

�� �	
���� ��	� ����� �� �������� ����+	���	� ���+	���	���
���+	����+�� ��� ��
����� ���	+����� �
� #�,�4� +�� ��� 
�;	� 2�����2����4�)��1���� ����
���	�+��+�� ����
�3��15��7�	��	
������ ��	�
������ �
���.���!
	�"#�
����$	�����<=>� ���156�������)��	�����+	�	����	����
� ���

����



��������	��
���
�����������

���������	��
����
�����

����������
�	
	��
�����

����
���
����

������
�������
�����
���	�
�����������	�
�����
����
�����������
�����

��������������
���������	
��
� ����������
����
��
������
�
��
��������������
�

�� ������	
��
�
��
����

���
�� �	����������
���
���	���������	�	�	���	�	

����
�� �����	
��
���	�������
��	��������	� �������!
�
"� #
	�
 �$�������
���
����
�	��
%� �

��	�&������	������� ��	�	

����

�����

��� �� ������	�
����	��
	�����
�������	
���������	��	�����	���
�����	��������
��
	����������� ���

�� �
�����	
�	���������	 ��	�������	��������	�
���
��� ���

��

��� �� �������	 ���	 � ����	 �
��
�����	 
!	�����	 ���
�����	 ��������	 ��

����������	��
	�����	����
��	����
�����	
!	��������	��
	����������

!	�����	���
������ ���

�� �������	 �
���������	 ��"�	 �
�	 ������������ 	 !
�	 
����
�����	 
!	�����
���
������ ���

��� �� #
�"	
��	���	��!�	
!	������
��	��!
��	���	������� 	��	��
���
	�
	$%&	
!
���	�������	������� 	!�
�	���	!
��
����	��
��������
�	
����	���������
����	��	'%%%	�("�)�	������
��	������� 	��	'%%%%	��	�)	�������	������
!�
�	��
����	�
	'*	��	
!	���
!!�	+������	������	��
�����	��!�
�	��
%�,-	�����
�	 �
����� ���

�� ������	�
��������
�	��
	�����������	
!	����!�����	������ ���

��

�������	��

������



���������� �

��� �� �������	�� 	
��	�����	

������	�
	��
�
	�
�!����	��
����	������ ���
�� ������	�����.�	��
	/�����	���
����	�����
���	��
��
	�����	� 
��������

���

��� �� �������	��	
�����	��������	!
�	!�


	�
���
�	0	!�


	�����	�����������
���

�� �������	���
����
�	
!	�����	���
��� 	����	�����	��������	��
	��������
�����	���
�����	��	���	�������	�����	�
��� � ���

��

�	� �� �������	���
����
�	
!	�
��	0	���� ����	
!	�
��	!
�	���������
��	��
�����
���

�� ������	���������	
���	��(����
	!
�	�����	�
���	���
���	
!	�	��
����	��
�����
���

�
� �� #���	���	���	����������	0	��
��
����	!
�	�����	��������� ���
�� 1
�	 !��������	 ���!
������	 ���� ���	 ��	 

��	 !
�	 ����������	 
!	 ���

��
�
���	�������� 	��
	�
��	����	������������� 	
!	���	��
������ ���

��

��� �� #���	��	23����	4����	#����	/����!��.)	���������	��	����	��������	��������
���

�� ������	
���
������	������(��	!
�	!��������	���� ���	
!	�����	
���� ���

����



��� �������	��
	��
�	�
�	��	���	���������	������ ����
�� ���	�	�������	��	�	�����������
�� ������	��	�����������
�� �������	��	�����	�����������
��  ������
	����	��	��!����
�	�����
�� "����
�	�
���	��	��������	����������
�� #
��������	����
����	��������	������$
��

��� #������	��
	���	��	%#�	&	%�� ���

#� �������	�������	��	#���'����	��
���	��������

�� (�����	��	���������	����	�����	��	���	���������	����	)
*�������	)	+,-	�����
��
���'�����	)	.///	�	���'�	���	��'��
0���	�����
	����	)	+1-2	����	&	./-2	����
3��
������	���'��	)	./4///
5�����	����	)	.1/	����
�6(�	)	7//	��8�
(������	����
���	�6(

�
	)	7/	��8�

5�
	���������	������	)	/�,/
3��	������	�6(	����	)	/�/91	��8��

3���	����'��	��������	��	+/-2	)	/�.	8	��


��������	��
���
�����������

���������	��
����
�����

������������
	
�
��
������������

�������	������
��	����������	�
������� �
��!"#�$%&&'()�

���������	
��
� ����������
����
��
������
�
��
��������������
�

�� �������	 
��	 �
��������

�� ���
���	 ��	 ���	 �����	 �����
��	 �
��	�
����

�� ���
��	 �
��
���	 �
�
	 ��	 ���
�����

$*#�"

����	�

�������	��



������������ �

�
� #������	��
	���	��	%#�	&	%�� ���

#� (�����	�	��
���	���������	����	����	���������	����	)
#'�����	����	��	������	)	,/	:	./�	���8��

 ����	�
�������	������	��	���	���	������	)	71/	��8����
"�������	�
�������	������	)	+1/	��8����
0����
��	�������	��	��������	��
���	)	;<=
5�
��	����'��	��	35 	)	,1=
�����	�������	��	�����	��
���	)	>1=
"��
��	��	��������	��
���	)	;<=
(��������	������	)	7/	��
�

�� �������	��������	�������	��	�����	�����	�����������

��� #������	��
	���	�
�	��	%#�	&	%�� ���

#� �������	�������	��	?#5��

�� �����	�	�����	����	��	#�����	����������

��� #������	��
	���	�
�	��	%#�	&	%�� ����

#� �� (���'�	��	����������	��	0����@��

��� �����	�	�����	����	��	������
	�����

�� �� (������������	�������	������
����	���	�����
����	������

��� ����	��	�
�������	
����!�����	��	����������	�����	����������

����



��� �� �����	
�� �
�� ����	��� ���� ������������ 	�� ������ ������
� ���
��� 	�
��������	
������	��� ���


� �����	���
���������	�����������
����	�������	����	�������������	
��
���	�� ���

��� �� �����	���
������	��	�����
�����������
������� ���


� ���	����
���������������������������	���	�����
����������� ���

��� ��  ����
�������	�������	���
n

u y

U
� �� � �
� �

!�"����������
���
�����������
*

H �

������� ���


� �����	��������# ���

	� $��	������
������

		� 
���������������
	������

��� �� %����	���������	������	��	������
����
����������	���������
��������	���
�����������������
������������	���	������#��
	���������	���������	��� ���

��������	��
���
�����������

���������	��
����
�����

������������
�	
	���
�
������

�
���
��������
��
������ �!!�"��

���������	
��
� ����������
����
��
������
�
��
��������������
�

�� �������	
��	
���	����������

�� �������	 ��	 ���	 �����	 �����
��	 
���	�
����

�� ������	 ����
���	 �
�
	 �
	 ������
���

 #���

�	
	�	

�������	��



������������ �


� &����	�������������	������	����	���'�('�)�#�%*�����������	���+''���*��

������
����
����	���������	�������'�,-����.���
��
������������(-���	�
�
�������	���������
����(!-''��!�������	���/ ���

	� 0
�������	����������

		� 1������2�����
��

			�  �	��	���������

��� �� �����	�����
����������	���$�������������	���
������
	�������
���	�
3	�����	��� ���


� �����	
�� �	�
� �� � ����� �����
� ������!� �	��� ���� ���
���� 4� �
�	�
���
	���	��� ���

�
� �� ���	����
������#��	����	���������	����������	�����������������	��� ���


� .�� 2u x� 	 !� 2v y� �����������	�����	����	������	����
�������������������


�� 2, 2x y� 
 � 
 ���

����



��� �� �������	���	�
����
�����	������������	���	���������������������������
��	����	������������������	�����	���� ���

�� ����	�����	��������
�������
����������������������� ���������!�"���	����
�������������!��
��������	�� ���

#$

��� �� %	��!��������������
������������	����!�&�'(%����	���������	��	��������������!
�����) ���

�� *
����	�������!����+,,,����(��(���

��� %	�	�������	��������-���
���

���� .�����������
��������������
�����������	��	���	������������	���
���
����!����

�
� %	�	���������	����������
�������/�0,����
�	�

�� ����	��	��!����	���������������������	�� ���

��� �� ��������1��	�*��������	��������	��
�����������	���������	�� ���

�� ����	��	��!����	�����������!������ ���

��������	��
���
�����������

���������	��
����
�����

������������
	
�
��
������������

�����
��������������	���
���������� !"�

���������	
��
� ����������
����
��
������
�
��
��������������
�

�� �������	
��	�
	
���	
��	�
	
���	
��	�
	
��	���	
��	�
	
���

�� ����	 ����
���	����	 ��	 �
���	� �
�!�
	��"����
#�

�� $���
��	 ��	 � �	 
�� �	 ����"���	 %�&&	��
'��

�� ������	 ������&�	 �����	 �%	 ��"����
#	 ���	 "&��
&#	 ������

�� (��	�%	"�&&	� ���	��	�
� ������	��	� �	�)���������	 �&&�

�� (��	�%	 �&�"�
���"	 ��"'��	 "�&"�&���
	 ��	 �&&�����

�����

��	�
�

�������	��



������������ 	

#$

��� �� �������	���	�������������
	����!������������ ���

�� ����	����������	�������	������	����������� ���

��� �� "���	���������	����!��
�����	������������!���������	�������������	��
��	��������������!���������	� ���

�� %���	�	�����	��	��		�����������
!��	���������		���
!��	�����������	
�
!��	����������
��	�� ���

#$

�
� �� ����� ��	� ��	� ��	���� ���� 
���	���� ����	� ���
������ ���� ������	�� ���

�������	���2
��	��� ���

�� ����	������������	��� ���

�� 3
����!��	������������

��� ��������������!	��������	������������2
��	��

��� �� ����	�.�	�������'	�����	��	�������������'	�����	������������ ���

�� ����	���������	����������������������4��������������� ���

#$

��� �� ������������	�
�	��������	�����!	������	
	��	��������� ���

�� ����	���������	����������������������5���������������� ���

����



Q1) a) Explain hydrologic cycle. State various rainguages. Explain in detail
RADAR method. [5]

b) Explain Stanford Watershed Model. [4]
OR

Q2) a) Draw a flow chart for mathematical methods in hydrology and explain
stochastic hydrology applications. [6]

b) Explain log- normal distribution (statistical) [3]

Q3) a) What is design flood? How it is finalized while designing hydraulic
structure. [4]

b) Explain Pearson Type-III method. [5]
OR

Q4) a) Write note on method of images for ground water management. [5]
b) Explain the Goodrich method of flood routing. [4]

Q5) a) Explain step by step design of tube well & also explain types and
construction methods for tube wells. [8]

b) What are causes of ground water pollution? State effects of ground
water pollution. What are the methods to treat polluted ground water.[8]

Total No. of Questions : 8]

[Total No. of Pages : 2

[5355] - 555
M.E. (Civil) (Water Resources & Environmental Engg.)

HYDROLOGY
(2017 Pattern)

Time :3 Hours] [Max. Marks :50

Instructions to the candidates:

1) Answer all questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

P5253
SEAT No. :

P.T.O.



2[5355] - 555

OR

Q6) a) What affects the quality of ground water in India. [8]

b) Explain digital computer models. [8]

Q7) a) Explain any one widely used method of ground water recharge. [8]

b) State various methods to conserve ground water and explain any two
and also explain how it helps in management of water resources. [8]

OR

Q8) a) Explain electric analog model for ground water modeling with neat
sketches. [8]

b) Explain sand tank model and transparent model for ground water modeling
with neat sketches. [8]

M  M  MM  M  MM  M  MM  M  MM  M  M
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1[5355]-566

Total No. of Questions :7]

[5355]-566
M.E. (Mechanical) (Design Engineering)

ADVANCED MECHANICAL VIBRATIONS
(2017 Course) (Semester-II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P5290 [Total No. of Pages : 4

SEAT No. :

Q1) The arrangement of the compressor, turbine and generator in the power plant
is shown in fig.1, where Ji denote the mass moment of inertia of the three
components compressor, Turbine and generator, Mti indicates the external
moments acting on the components and kti represents the torsional spring
constants of the shaft between the components as in fig 1. Identify the type of
vibrations setup in the system, [10]
Derive the equation of motion of the system using Lagrange’s equation.

Q2) Derive frequency equation for transverse vibrations of string from first
principles. Determine the tension required for a musical instrument cord fixed
at both ends to have a fundamental frequency of  a) 1 Hz  b) 5 Hz, and has a
length 2 m, diameter 0.5 mm and density 7800 kg/m2. [10]

P.T.O.
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Q3) Find the response of un-damped spring mass system to half sinusoidal pulse
force shown in Fig.2. [10]

Q4) a) An electronic instrument is to be isolated from a panel that vibrates at
frequencies ranging from 25 Hz to 35 Hz. It is estimated that at least 80
percent vibration isolation must be achieved to prevent damage to the
instrument. If the instrument weights 85 N, find the necessary static
deflection of the isolator. [6]

b) Explain balancing of masses in single plane by vibration measurement
technique. [4]

Q5) a) A machine of mass 150 kg with a rotating unbalance of 0.5 kg -m is
paced at the midspan of a 2-m-long simply supported beam. The machine
operates at a speed of 1200 rpm. The beam has an elastic modulus of
210 Gpa and a cross-sectional moment of inertia of 2.1×10-6 m4. [6]

i) What is the steady-state amplitude of the primary system without
an absorber?

ii) Design the dynamic vibration absorber of minimum mass such that,
when attached to the midspan of the beam, the vibrations of the
beam will cease and the steady-state amplitude of the absorber will
be less than  2 mm.

iii) What are the system’s natural frequencies when the absorber is in
place?

b) Explain how time domain analysis techniques are used for condition
monitoring and fault diagnosis. [4]



3[5355]-566

Q6) a) The autocorrelation function of a random process is given by [5]

( ) Acos ;
2 2xR
τ πτ ωτ τ
ω ω

= − ≤ ≤

Where, A and ω  are constants. Find the power spectral density of the
random process.

b) The spectral density of a random signal is given by [5]
S(f) = 0.0001 m2 /cycle/sec, 10Hz ≤  f ≤  1000Hz

= 0 elsewhere

Find the standard deviation and the root mean square value of the signal
by assuming its mean value to be 0.05 m.

Q7) a) Write a short note on [6]
i) Narrow band analysis
ii) Rayleigh’s method

b) Explain Experimental modal analysis performed for dynamic response
of a structural member. [4]
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