
Civil Engineering – Exercise 1 

1. There is no value of x that can simultaneously satisfy both the given 

equations. Therefore, find the ‘least squares error’ solution to the two 

equations, i.e., find the value of x that minimizes the sum of squares 

of the errors in the two equations ______________ 

  2x = 3  4x = 1 

2. What is the minimum number of multiplications involved in 

computing the matrix product PQR? Matrix P has 4 rows and 2 

columns, matrix Q has 2 rows and 4 columns, and matrix R has 4 

rows and 1 column. __________ 

3. A 1-h rainfall of 10 cm magnitude at a station has a return period of 

50 years. The probability that a 1-h rainfall of magnitude 10 cm or 

more will occur in each of two successive years is: 

 a. 0.04  b. 0.2   c. 0.02  d. 0.0004 

4. Maximum possible value of Compacting Factor for fresh (green) 

concrete is: 

 a. 0.5   b. 1.0   c. 1.5   d. 2.0 

5. As per IS 800:2007, the cross-section in which the extreme fiber can 

reach the yield stress, but cannot develop the plastic moment of 

resistance due to failure by local buckling is classified as 

 a. plastic section   b. compact section 

 c. semi-compact section  d. slender section 



6. The creep strains are 

 a. caused due to dead loads only 

 b. caused due to live loads only 

 c. caused due to cyclic loads only 

 d. independent of loads 

7. As per IS 456:2000 for M20 grade concrete and plain barsin tension 

the design bond stress πbd = 1.2 MPq. Further, IS 456:2000 permits 

this design bond stress value to be increased by 60% for HSD bars. 

The stress in the HS D reinforcing steel basin tension σS = 360MPa. 

Find the required development length, Ld, for HSD basin terms of the 

bar diameter, φ. __________ 

8. The ‘plane section remains plane’ assumption in bending theory 

implies: 

 a. strain profile is linear   b. stress profile is linear 

 c. both strain and stress profiles are linear 

 d. shear deformations are neglected 

9. Two steel columns P (length L and yield strength fy = 250 MPa) and Q 

(length 2L and yield strength fy = 500 MPa) have the same cross-

sections and end-conditions. The ratio of buckling load of column P 

to that of column Q is: 

 a. 0.5   b. 1.0   c. 2.0   d. 4.0 
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13. The ratio Nf/Nd is known as shape factor, where Nf is the number of 

flow lines and Nd is the number of equipotential drops. Flow net is 

always drawn with a constant b/a ratio, where b and a are distances 

between two consecutive flow lines and equipotential lines, 

respectively. Assuming that b/a ratio remains the same, the shape 

factor of a flow net will change if the 

 a. upstream and downstream heads are interchanged 

 b. soil in the flow space is changed 

 c. dimensions of the flow space are changed 

 d. head difference causing the flow is changed 

14. Following statements are made on compacted soils, wherein DS 

stands for the soils compacted on dry side of optimum moisture 

content and WS stands for the soils compacted on wet side of 

optimum moisture content. Identify the incorrect statement. 

 a. Soil structure is flocculated on DS and dispersed on WS. 

 b. Construction pore water pressure is low on DS and high on WS. 

 c. On drying, shrinkage is high on DS and low on WS. 

 d. On access to water, swelling is high on DS and low on WS. 

15. Four columns of a building are to be located within a plot size of 10 m 

x 10 m. The expected load on each column is 4000 kN. Allowable 

bearing capacity of the soil deposit is 100 kN/m2. The type of 

foundation best suited is 



 a. isolated footing    b. raft foundation 

 c. pile foundation   d. combined footing 

16. For subcritical flow in an open channel, the control section for 

gradually varied flow profiles is 

 a. at the downstream end  b. at the upstream end 

 c. at both upstream and downstream ends 

 d. at any intermediate section 

17. Group-I contains dimensionless parameters and Group- II contains 

the ratios. 

  Group-I   Group -II 

 P. Mach Number  1. Ratio of inertial force and gravitational force 

 Q. Reynolds Number 2. Ratio of fluid velocity and velocity of sound 

 R. Weber Number  3. Ratio of inertial force and viscous 

force 

 S. Froude Number  4. Ratio of inertial force and surface 

tension force 

 The correct match of dimensionless parameters in Group- I with 

ratios in Group-II is: 

 a. P-3, Q-2, R-4, S-1   b. P-3, Q-4, R-2, S-1 

 c. P-2, Q-3, R-4, S-1   d. P-1, Q-3, R-2, S-4 



18. For a two dimensional flow field, the stream function ψ is given as

2 23 ( )
2

y xψ = − . The magnitude of discharge occurring between the 

stream lines passing through points (0, 3) and (3, 4) is: 

 a. 6   b. 3   c. 1.5   d. 2 

19. An isohyet is a line joining points of 

 a. equal temperature  b. equal humidity 

 c. equal rainfall depth  d. equal evaporation 

20. Some of the water quality parameters are measured by titrating a 

water sample with a titrant. Group-I gives a list of parameters and 

Group-II gives the list of titrants. 

  Group-I   Group-II 

 P.Alkalinity   1. N/35.5 AgNO3 

 Q. Hardness   2. N/40 Na2S2O3 

 R. Chloride    3. N/50 H2SO4 

 S. Dissolved oxygen  4. N/50 EDTA 

 The correct match of water quality parameters in Group-I with 

titrants in Group-II is: 

 a. P-1, Q-2, R-3, S-4  b. P-3, Q-4, R-1, S-2 

 c. P-2, Q-1, R-4, S-3  d. P-4, Q-3, R-2, S-1 



21. A water treatment plant is designed to treat 1 m3/s of raw water. It 

has 14 sand filters. Surface area of each filter is 50 m2. What is the 

loading rate (in 
3

2

m
day m⋅

) with two filters out of service for routine 

backwashing? __________ 

22. Select the strength parameter of concrete used in design of plain 

jointed cement concrete pavements from the following choices: 

 a. Tensile strength   b. Compressive strength 

 c. Flexural strength  d. Shear strength 

23. It was observed that 150 vehicles crossed a particular location of a 

highway in duration of 30 minutes. Assuming that vehicle arrival 

follows a negative exponential distribution, find out the number of 

time headways greater than 5 seconds in the above observation? 

__________ 

24. For two major roads with divided carriageway crossing at right angle, 

a full clover leaf interchange with four indirect ramps is provided. 

Following statements are made on turning movements of vehicles to 

all directions from both roads. Identify the correct statement: 

 a. Merging from left is possible, but diverging to left is not possible. 

 b. Both merging from left and diverging to left are possible. 

 c. Merging from left is not possible, but diverging to left is possible. 

 d. Neither merging from left nor diverging to left is possible. 



25. The latitude and departure of a line AB are +78 m and -45.1 m, 

respectively. The whole circle bearing of the line AB is: 

 a. 30°   b. 150°  c. 210°  d. 330° 

 

Q. 26 to Q. 55 carry two marks each. 

26. The state of 2D-stress at a point is given by the following matrix of 

stresses: 

  
100 30
30 20

xx xy

xy yy

MPa
σ σ⎡ ⎤ ⎡ ⎤

=⎢ ⎥ ⎢ ⎥σ σ ⎣ ⎦⎣ ⎦
 

 What is the magnitude of maximum shear stress in MPa? 

 a. 50   b. 75   c. 100   d. 110 

27. Find the magnitude of the error (correct to two decimal places) in the 

estimation of following integral using Simpson’s 
1
3

 Rule. Take the 

step length as 1. __________ 
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 a. Super-adiabatic    b. Neutral 

 c. Sub-adiabatic     d. Inversion 

45. The percent voids in mineral aggregate (VMA) and percent air voids 

(Vv) in a compacted cylindrical bituminous mix specimen are 15 and 

4.5 respectively. The percent voids filled with bitumen (VFB) for this 

specimen is: 

 a. 24   b. 30   c. 54   d. 70 

46. Following bearings are observed while traversing with a compass. 

  Line  Fore Bearing  Back Bearing 

  AB  126°45’   308°00’ 

  BC  49°15’   227°30’ 

  CD  340°30’   161°15’ 

  DE  258°30’   78°30’ 

  EA  212°30’   31°45’ 

 After applying the correction due to local attraction, the corrected for 

bearing of line BC will be: 

 a. 45°15´  b. 50°15´  c. 49°15´  d. 48°15´ 

47. A. the odolite is set up at station A and a 3 m long staff is held 

vertically at station B. The depression angle reading at 2.5 m marking 

on the staffis 6°10´. The horizontal distance between A and B is 2200 

m. Height of instrument at station A is 1.1 m and R.L. of A is 880.88 
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designed for a vehicle travelling at 90 kmph based on the following 

conditions. 

(i) headlight sight distance equal to the stopping sight distance (SSD) of 

a level terrain considering length of valley curve > SSD. 

(ii) comfort condition with allowable rate of change of centrifugal 

acceleration = 0.5 m/sec3. 

Assume total reaction time = 2.5 seconds; coefficient of longitudinal 

friction of the pavement = 0.35; height of head light of the vehicle = 0.75 m; 

and beam angle = 1°. 

50. What is the length of valley curve (in m) based on the head light sight 

distance condition? __________ 

51. What is the length of valley curve (in m)based on the comfort 

condition? _________ 

 

Linked Answer Questions 

Statement for Linked Answer Questions 52 and 53: 

A multistory building with a basement is to be constructed. The top 4 m 

consists of loose silt, below which dense sand layer is present up to a great 

depth. Ground water table is at the surface. The foundation consists of the 

basement slab of 6 m width which will rest on the top of dense sand as 

shown in the figure. For dense sand, saturated unit weight = 20 kN/m3, and 

bearing capacity factors Nq = 40 and Nγ = 45. For loose silt, saturated unit 

weight = 18 kN/m3, Nq = 15 and Nγ = 20. Effective cohesion c' is zero for 
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At a station, Storm I of 5 hour duration with intensity 2 cm/h resulted in a 

runoff of 4 cm and Storm II of 8 hour duration resulted in a runoff of 8.4 

cm. Assume that the φ-index is the same for both the storms. 

54. The φ-index (in cm/h) is: 

 a. 1.2   b. 1.0   c. 1.6   d. 1.4 

55. The intensity of storm II (in cm/h) is: 

 a. 2.00  b. 1.75  c. 1.50  d. 2.25 

 

                                                              Key for Excerise1

Q.NO KEY 
1.  0.5 
2.  16 
3.  D 
4.  B 
5.  C 
6.  A 
7.  46 to 47 
8.  A 
9.  D 
10.  0 
11.  780 to 72 
12.  C 
13.  C 
14.  C 
15.  C 
16.  A 
17.  C 
18.  B 
19.  C 
20.  B 
21.  143 to 145 
22.  C 
23.  Marks to 

all 
24.  B 
25.  D 
26.  A 

27.  0.52 to 
0.55 

28.  B 
29.  6 
30.  3.8 
31.  25 
32.  0.785 to 

0.786 
33.  1310 to 

1313 
34.  C 
35.  85.5 
36.  D 
37.  A 
38.  A 
39.  A 
40.  D 
41.  B 
42.  B 
43.  127 to 132 
44.  A 
45.  D 
46.  D 
47.  641.9 to 

642.3 
48.  25 
49.  60 
50.  308 to 311 



51.  106 to 107 
52.  Marks to 

all  
53.  Marks to 

all 

54.  A 
55.  D 

 

 

 

Exercise 2 

1. sinlim
x

x x
x→∞

+⎛ ⎞
⎜ ⎟
⎝ ⎠

 is equal to  

 (A) – ∞    (B) 0   (C) 1  (D)    ∞ 

2. Given the matrices
3 2 1 1

J 2 4 2 2
1 2 6 1

and K
⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= =⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

, the product KT JK is 

___________ 

3. The probability density function of evaporation E on any day during a 

year in a watershed is given by 

 
1 5 /

( ) 5
otherwise0

o E mm day
f E

⎧ ≤ ≤⎪= ⎨
⎪⎩

 

The probability that E lies in between 2 and 4 mm/day in a day in the 

watershed is (in decimal) _____________ 

4. The sum of Eigen values of the matrix, [M] is 
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