
 

 

 

 

 

ADVANCE ENGINEERING MATHEMATICS 

II YEAR IV SEMESTER PREFINAL EXAM 

TIME : 2 HRS           Max.Marks :40 

PART-A 

NOTE:  ANSWER ALL THE QUESTIONS        8 X 1 =8 M 

1. Find the roots of auxiliary equation of differential equation (𝐷2 + 4𝐷 − 4)𝑦 = 0 

2. Define the Fourier series for the function F(x) in the interval (c,c+2𝜋) 

3. Find L(𝑒3𝑡 + 𝑠𝑖𝑛4𝑡 + 𝑐𝑜𝑠4𝑡) 

4. Find the particular integral of (𝐷2 + 5𝐷 + 6)𝑦 = 𝑒2𝑥  

5. Find L(𝑡2 + 2𝑡 + 1) 

6. Find the first shifting theorem of laplace transform. 

7. Find the 𝐿−1  
1

 𝑠−4 
+

𝑠

𝑠2+16
  

8. Find 𝑙−1  
6

𝑠2+4
+

1

𝑠−6
+

1

𝑠2  
 

PART-B 

NOTE:  ANSWER ANY FOUR  QUESTIONS        4 X 1 =12 M 

9. a) solve : (𝐷2 + 𝐷 − 6)𝑦 = 𝑒3𝑥 + 𝑒−3𝑥  

                                          (OR) 

    b) find L{ t 𝑐𝑜𝑠2𝑡} 

10. a) find the Half range sine series for 𝑓 𝑥 = 𝑥 𝑖𝑛 (−𝜋, 𝜋) 

                                           (OR) 

     b) find 𝐿−1  
3𝑠−2

𝑠2−2𝑠+5
  

11.a) if L{f(t)}=
16−3𝑠

𝑠2−4𝑠+15
  find L{f(4t)} 

                                             (OR) 

    b) find  𝑡𝑒3𝑡∞

0
𝑠𝑖𝑛2𝑡 𝑑𝑡  using Laplace transform. 

12.a) find 𝐿−1  
1

𝑠((𝑠2+𝑎2)
  

                                             (OR) 

   b) find 𝐿−1  
𝑠

 𝑠−3 2+4
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PART-C 

NOTE:  ANSWER ANY FOUR  QUESTIONS        4 X5 =20 M 

13.a) solve :𝐷2 − 4𝐷 + 3)𝑦 = 𝑒2𝑥 − 𝑠𝑖𝑛3𝑥  

                                              (OR) 

   b) solve: L[ t 𝑒−𝑡𝑐𝑜𝑠3𝑡] 

14.a) expand 𝑓 𝑥 =   𝑥2  as a Fourier series in the interval (−𝜋, 𝜋) 

                                              (OR) 

    b) find 𝐿−1  
𝑠

 𝑠+2 (𝑠2+9)
  

15.a) find L{ 
cos 3t sin 2t

𝑡
} 

                                               (OR) 

    b) find L  
𝑒2𝑡𝑠𝑖𝑛2𝑡

𝑡

𝑡

0
 dt 

16.a) find 𝐿−1  
1

 𝑠+1 (𝑠+2)
  using Convolution Theorem 

                                                (OR) 

              b) using transform method (solve differential equation) to solve 𝑦′′ + 3𝑦1 + 2𝑦 = 𝑒−𝑡                                                                                                

                   given  that 𝑦 0 = 𝑦′ 0 = 1 
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NAME OF SUBJECT: SOM 

MAX MARKS: 40                                                                  

                          SUBJECT CODE: 18C-402                    

Answer all questions. Each Question carries one mark                                               8x1 = 8 Marks 

1. What are the sign conventions to calculate Shear Force and Bending Moment in beams? 

2. Define Section Modulus and state its units. 

3. Write the equations for max. Slope and max. Deflection of a simply supported beam 

Subjected to a total udl of W over its whole span. 

4. Differentiate between Short column and Long column. 

5. Define slope and deflection. 

6. Define Elastic curve of a beam and show the deflected shapes of 

(i) Simply supported and 

(ii) Cantilever beams. 

7. State the relation between curvature, slope and deflection of a loaded beam and explain the 

terms. 

8. Differentiate between strength and stiffness of a beam. 

PART-B 

Answer FOUR questions. Each question carries three marks.                                            4 x 3 = 12 

Marks 

9(a). A cantilever beam of span 6m is subjected to 2 point loads 20kN and 30kN at a distance of 

3m and 6m from fixed end. Draw SFD and BMD for the beam and summarize maximum 

values. 

                                                                        (OR) 

9(b). A cantilever beam of span 5m carries a udl at the rate of w/m. The section of the beam is 

100mm x 200mm and the value of E of the beam material is 2 x 10
4
mm

4
. Determine the 

value of „w‟ if the maximum deflection is 8mm. 

 

 



 

10(a). A simply supported beam of symmetrical section 300mm deep and I = 120 x 10
6
mm

4
carries 

a UDL of 15 kN/m throughout the span. Calculate maximum span of the beam if the 

maximum bending stress is not to exceed 160 N/mm2 

                                                                              (OR) 

10(b). A cantilever beam of span 3m carries a point load of 30kN at its free end. Calculate the slope 

and deflection at the free ends using Mohr‟s theorems. Take EI = 4000 kN-m2. 

11(a). A simply supported beam is 6m long, 200mm wide and 350mm deep. Calculate the maximum 

central point load the beam can carry so that the maximum deflection does not exceed 10mm. 

                                                                               (OR) 

11(b). A cantilever of span 3m carries a UDL of 10kN/m over a length of 2m from fixed support. 

Calculate the deflection at the free end. 

12(a). A simply supported beam of span „L‟ carries a point load of „W‟ at the centre of beam. Derive 

a formula to calculate the maximum slope in the beam. Use Moment Area method. 

                                                                                 (OR) 

12(b). Write the boundary conditions to attain maximum slope and maximum deflection for the 

following cases. 

a) Simply supported beam with a UDL of „w‟ kN/m acting throughout the span „L‟. 

b) Cantilever beam of span „L‟with a point load „W‟ at the free end. 

 

PART-C 

Answer FOUR questions. Each Question carries five marks 4 x 5 = 20 Marks 

13(a) A simply supported beam of span 5m is carrying a point load of 40kN at a distance of 2m 

from LHS and a UDL of 10 kN/m over entire span. Calculate maximum Bending moment 

and draw BMD. 

                                                                      (OR) 

13(b) Derive a formula to calculate maximum slope for a simply supported beam with concentrated 

load at the centre, using Double integration method. 

14(a) A symmetrical I-section with flange dimensions 180mm x 10mm and web 12 x 250mm is 

used as a beam having overall depth 270mm, to resist a Shear Force of 60kN. Find the 

maximum Shear stress developed in the beam. 

                (OR) 

14(b) A RSJ is freely supported over a span of 5m carrying central concentrated load of 20 kN. Find 

the position and magnitude of maximum deflection. Use Maculay‟s method. E = 200 



kN/mm2, I = 73.3 x 10
6
mm

4
 

15(a) Derive a formula to calculate maximum slope for a simply supported beam with a udl of „w‟ 

kN/m throughout the span, using Double integration method. 

                                                                          (OR) 

15(b) Derive a formula to calculate maximum slope and maximum deflection for a cantilever beam 

With a point load „W‟ at the free end, using Double integration method. 

16(a) A cantilever of span 6m carries a UDL of 10kN/m for a length of 4m from fixed end and a 

Point load of 12 KN at the free end. Determine maximum slope and deflection at the free end 

by Moment area method. Given E = 200 kN/mm
2
, Ixx = 32 x 10

6
mm

4
                                                                                                         

(OR) 

16(b) A I-section is used as a simply supported beam of span 5m to carry two point loads of 20kN 

each at a distance of 1.5m from both the supports. Find the position and magnitude of 

Maximum deflection. Take E= 2 x 10
5
N/mm

2
, I=73.33 x 10

6
mm

4
. Use Macaulay’s method 



    

 
 

HYDRALICS MODEL QUESTION PAPER 
 

 

I. Answer all questions. Each question carries one mark. 8x1 = 8 Marks 

1) Define viscosity? 

2) List the classification of Notches based on shape 

3) Name the parts of a centrifugal pump? 

4) State continuity  theorem 

5) Define rotational flow in open channels 

6) Define the term ‘Hydraulic mean depth’ 

7) What is the difference between single – stage and multi –stage pumps? 

8) What is draft tube? 

II. Answer four questions. Each Question carries three marks 4 x 3 = 12 

Marks 

9(a) Calculate the pressure at point A in the figure given below 

 

9(b)A rectangular channel of having most economical 6.0 m wide. Find the discharge if bed 

slope is 1 in 1200. Assume C as 50 

10(a)A rectangular channel of 1.5m width is used to carry 0.2 m3 of water. The rate of flow is 

measured by placing a 900 V- notch weir. If the maximum depth of water is not to 

exceed 1.2m, find the position of the apex of the notch from the bed of the channel. 

 



10(b) List the components of a Hydro electric power plant 

11(a) Find the discharge through a rectangular channel 4 m wide, having depth of water 3 m 

and bed slope 1 in 1500 Take N=0.03 in Kutter’s formula. 

11(b) A trapezoidal channel 5m wide at the bottom and 1.5m deep discharges 1500 l/sec. The 

side slopes are 2H : 1V. Given N for the channel surface as 0.03, find the longitudinal 

slope. 

12(a) List the component parts of Francis turbine? 

12(b) Draw a sketch of Francis turbine  

III.Answer four questions. Each Question carries five marks       4 x 5 = 20 

Marks 

13(a) A circular plane of 2m diameter is immersed in water so that its plane makes an angle 

of 300and the height point or plane is 1.6 m below the surface. Find the Total pressure 

and Centre of pressure. 

13(b) Determine the section of a trapezoidal channel discharging at 30m3/sec, bed slope 1 in 

2000 and side slopes ad 1.5H : 1V, Chezy’s constant is 50. 

14(a) A reservoir has been built 4km away from a college campus having 5000 inhabitants. 

Water is to be supplied from the reservoir to the campus. It is estimated that each 

inhabitant will consume 200 liters of water per day and that half of the daily supply is 

pumped within 10hrs. Calculate the size of the supply main, if the loss of head due to 

friction in pipeline is 20m. Assume ‘f’ for pipe as 0.008. 

14(b) Explain the functions of surge tank. 

15(a) Find the value of Manning’s ‘n’ in terms of ‘C’ Chezy’s constant 

15(b) What do you mean by most economical section, write the conditions for trapezoidal 

section 

16(a) Explain the working of reciprocating pump 

16(b) Briefly write about the important types of draft tube 
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Corse Code:18C-404C 

 
 

Course Name: Quantity Surveying  

 
                                                                PART-A 
 

 

Answer all questions. Each question carries one mark                 8x1 = 8 Marks 
 
 

1. State the units for the following items a) flooring  b) pointing 
 
 

2. Write different types of estimates? 
 
 

3. Write the formula for finding the quantity of RCC for Trapezoidal portion of a 

mat footing. 

 

4. A room internal dimension is 5mx4m the wall thickness in super 

structure is 215mm.calculate the centre line length. 

 
5. Cement concrete pavement 125.5 mm thick and 8.25 m wide is laid over a 

base course 75 mm for a length of 5m.find the quantity of CC required for 

pavement. 

 

6. Write the units for the measurement of a) Dry stone pitching b) 

plastering for abutment wall. 

 

7. How do you calculate the quantity of earthwork refilling in open well. 
 
 

8. What are the deductions that you will make while calculating quantity for 

plastering in a septic tank. 



PART-B 
 
 

Answer four questions. Each question carries three marks 4x3=12 marks 

 
 

9.a). 

 

 
 

(OR) 
 
 

9.b). Calculate the following quantities for an abutment wall shown in fig. take the 

length of wall as 5m. 

 
a) CC bed under abutment 

 
 

b) Masonry used in abutment. 

 



10(a). Write the formulas for trapezoidal rule and prismoidal rule for finding 

earth work quantities. 

 
(OR) 

 
 

10(b). The cross section of a circular well is shown in the fig. Calculate the 

quantity of earth work excavation 

 

 

 
11(a).Find the area of embankment, if the top width of the road is 6m and depth 

is 3m. The side slopes are 2:1. 

(OR) 

11(b) Write the items of works and their units in the estimation of a WBM road. 
 
 

12(a). The cross section of a dispersion trench is 1.6m dia is shown in fig. 

Calculate the quantity of brick masonry for the side walls. 

 



(OR) 
 
 

12(b) The size of a over head tank is 4.5mx 4.5m with side walls 200mm thick. Calculate the 

quantity of RCC for a base slab if the thickness is 100mm. 

 

PART-C 
 
 

Answer any 4 questions. Each question carries five marks 4x5=20 marks 

 
 

13.a). 

 

 

 
(OR) 

13(b) For an embankment 60m long of uniform gradient when the height of bank is 3m at 

one end and 1.8m at the other .The width of embankment at top is 6m and its side 

slopes are 1.5:1 . 

Estimate the quantity of earth work by 
 
 

a) Mid sectional area method b) Prismoidal method. 

 
 

14.(a). Calculate the quantity of cement required in bags for following items of works: 
 
 

3 3 
a) CRS masonry in CM 1:6 using granite stone for 15 m of work if 0.32 m CM is 

3 
required for 1 m . 

 
 

2 3 
b) Plastering with CM 1:4 12mm thick for 100 m of work if 0.15 m of CM is required 

2 
for 10m of plastering. 

 

(OR) 



14.b). 
 



15.a). 
 

(OR) 

15.b). 
 



16.a). 
 



(OR
) 

 
 
 
 

16.b) 
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NAME OF SUBJECT: IRRIGATION 

ENGINEERING 

                     Max marks: 40 

                    SUBJECT CODE: 18C-405                    

                                                              PART-A  

Answer all questions. Each question carries one mark                                            8x1 = 8 Marks 

1. Define Base period, Crop period. 

2. What are a Diversion Headworks and Storage Headworks 

3. Define the terms watershed and watershed management. 

4. List different methods of estimating Average rain fall over an area. 

5. Write the classification of canals based on carrying capacity of canal. 

6. Define balancing depth of cutting. 

7. What is rain water harvesting? 

8. Define soil erosion. 

 

                                                         PART-B 

Answer four questions. Each question carries three marks                                     4x3=12 marks 

9(a). Define Duty, Delta, and Base period. 

                                 (OR) 

9(b). Write the methods of canal alignment. 

 

10(a) Write the purpose of diversion head works. 

                                  (OR) 

10(b) Write any three methods of controlling soil erosion. 

 

11(a). Draw the cross section of a canal in cutting. 

                                  (OR) 

11(b). Write any three functions of a head regulator. 

 

12(a). What is check dam and write its functions. 

                                  (OR) 

12(b). What is water harvesting and write any 4 methods to improve ground water level. 

 

 

 

 



 

                                                     PART-C 

 

Answer four questions. Each Question carries five marks                               4x5=20 marks 

 

13(a) Explain Theissen’s Polygon method for the estimation of average rainfall over an area. 

                                                                  (OR) 

13(b) what is the necessity of canal lining List different types of canal linings 

 

14(a) Draw the cross section of a weir state the functions of the component parts 

                                                                    (OR) 

14(b) what are the objectives of watershed management. 

 

15(a) Briefly explain about the maintenance works of a canal 

                                                                     (OR) 

15(b) Draw a neat sketch of Siphon spillway and explain its working. 

 

16(a) Explain about different soil conservation methods. 

                                                                       (OR) 

16(b) Write the characteristics of watershed. 

 

 

 

 

 



Samskruti College of Engineering and Technology 
II-Shift Polytechnic 

Kondapur (V), Ghatkesar (M), Medchal (D), Telangana. 
Accredited by NAAC, Approved by AICTE, Affiliated to JNTUH/SBTET. 

       
 

 

SUB: CIVIL ENG DRAWING     (18C-404)                                                              MAX MARKS: 40 

 

 

PART-A 

 

Answer all questions Each question carries four marks                                          4x4=16Marks 

 

1. Sketch the section at support of an RCC slab bridge showing bed block and abutment cross-section and 

name the parts. 

2. Draw the longitudinal section of the body wall of a canal drop with the following data : 

Length of body wall = 9·0 m 

Top of notch pier = + 45·00 m 

Top of body wall = + 44·00 m 

Top of CC foundation = + 42·80 m 

Bottom of CC foundation = + 42·20 m 

Offset of CC foundation = 0·3 m on either side 

Notch = Trapezoidal shape with bottom width 0·6 m and side slopes = 1 : 1 

3. Draw the sectional plan of RCC overhead tank from the data given below: 

Size of water tank = 4500 mm × 4500 mm 

Thickness of sidewalls = 200 mm 

Columns’ size = 400 mm × 400 mm 

Size of column footings = 1500 mm × 1500 mm 

Size of brace beams = 300 mm × 300 mm 

4. Draw the cross section of a water harvesting pit 

PART-B 

Answer any one question. Each question carries twenty four marks                      . 1x24=24 Marks 

5. Draw the longitudinal section of a tank sluice with tower head to a scale of 1: 50. 

(a) Tank bund : 

Top width = 1·8 m 

TBL = +163·500 m 

MWL = +162·000 

FTL = +161·300 

Bed level = +159·100 

Side slopes = 1½ : 1 on U/s and 2 : 1 on D/s 

(b) Tower head : 



Internal diameter = 1·2 m 

Top of RCC slab over well = +162·50 

Thickness of well staining = 450 mm from top to a depth of 2 m and 600 mm for the 

remaining height 

Opening = 600 mm dia opening is provided in the CC diaphragm 75 mm thick for 

allowing water into the barrel. 

Shutter = Wooden shutter 750 mm wide, 1500 mm depth and 50 mm thick is provided for 

regulating water 

Foundation for well = 3·0 m dia and 600 mm thick 

(c) Sluice barrel : 

Internal dimensions = 750 mm wide × 1·0 m height 

Roof for barrel = RCC roof slab 150 mm thick 

Side walls of the barrel = 450 mm thick at top and600 mm thick at bottom with water 

face vertical 

CC foundation = 450 mm thick and 2550 mm wide is laid under barrel 

(d) Lead chamber : 

Length of wing walls = 1·8 m (horizontal distance) 

Distance between wing walls inside to inside at the receiving end = 2·0 m 

Thickness of walls = 450 mm at top and 600 mm at bottom with water face vertical 

Profile of wing walls = Wing walls start from +160·25 

(top of barrel slab) at the entrance of the barrel and slopes down to the bed level +159·10. 

The slope from GL to bed level is 1½ : 1. 

(e) Stilling cistern : 

Internal dimensions : 3·0 m × 3·0 m 

Side walls = All the side walls including the outer wall having an opening of 600 mm for 

discharging water into field channel are 600 mm thick at bottom and450 mm thick at top, 

having batter on rear side. These walls are taken to canal bund level +160·75 

(f) Canal particulars : 

Bed width = 600 mm 

Side slopes = 1:1 on water side and 1½:1 on rear side up to GL 

Bed level = +159·10 

Width of canal bund = 900 mm 

Canal bund level = +160·750 

(g) Rough stone revetment : 

(i) 450 mm rough stone revetment is provided on U/s over150 mm thick gravel backing 

from bed level to TBL 

(ii) Sides of canal are provided with 300 mm thick rough stone revetment over 150 mm 

thick gravel backing for a length of 1·5 m. Bed pitching is also provided in the canal to a 

length of 1·20 m with 300 mm size rough stone and a toe is provided at its end and taken 



to a depth of 600 mm below bed level of canal. 

Width of toe = 300 mm 

(h) General ground level at the site = +159·50 

6. Draw the sectional elevation and plan of a square RCC overhead tank with the following data to a 

scale 

of 1: 50 : 

Height of the tank (from GL to bottom of the tank, i.e., top 

of floor slab or base slab) = 9·0 m 

Size of tank = 5·0 m×5·0 m×1·75 m 

Thickness of RCC side walls = 200 mm 

Thickness of RCC base/floor slab = 200 mm 

Thickness of RCC roof slab = 110 mm 

Size of RCC column = 400 mm×400 mm 

No. of RCC column = 4 no. (one at each corner) 

Size of RCC brace beams = 400 mm×350 mm 

Spacing of brace beams = 3·0 m c/c 

Depth of RCC footing below ground level = 2·0 m 

Size of footing at base = 1·6 m×1·6 m 

Thickness of footing at column face = 500 mm 

Thickness of footing at the end = 200 mm 

Thickness of leveling course below the footing = 200 mm,(1: 4 : 8) plain concrete 

Size of ring beam below base slab = 400 mm×450 mm 

Dia. of inflow pipe = 100 mm 

Dia. of outflow pipe = 75 mm 

Size of manhole cover = 600 mm×450 mm 

Show the pipe connections; ladder, water level indicator, ventilating arrangements etc. 

Assume any other data suitably if needed. 


