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PART-A 

RESEARCH METHODOLOGY 

5. Which among the following is not a 
1. The research studies with the objective of 

portraying accurately the characteristics of a 

particular individual, situation or a group 
characteristic of Research? 

(A) Gentle are known as: 

(B) Controlled (A) Hypothesis Testing 

(B) Exploratory or Formulative (C) Systematic 
(C) Descriptive (D) Valid and Verifiable 
(D) Diagnostic 

6. Select the correct order for the following 2. Completely Randomized Design (CR)
steps in Scientific Research: involves only: 

) Formulation of Hypothesis. (A) Two Principles 

(B) One Principle 
(i) Testing of Hypothesis. 

(C) Three Principles 
ii) Observation. 

(D) Four Principles 
(iv) Prediction of Future. 

(A) i)-> (ii) -> (i) -> (iv) 3. Who laid down the five principal symptoms 
of inadequate response? 

(B) (iv)->(il) > () -> (i) 
(A) Prof. Fisher 

(C) (ii) -> (i) -> (iv) -> (ii) (B) James and Jordan 

(D) (i)-> (i) -> (ii)-> (iv) C) Kish 

(D) Kahn and Cannel 

7. Which among the following will not 1. 
contribute to achieve some degree of 4. According to 

. 'Research is a 
objectivity?systematic investigation to find answer to a 

problem'. 
(A) Patience and Self-control 

(A) Kerlinger
(B) Use of Qualitative Method 

(B) Burns 
C) Use of Random Sampling (C) Grinnel 

(D) Open Mind (D) Bulmer 
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8. _is undertaken out of intellectual 12. is simply a system of 

curiosity or inquisitiveness. assigning number symbols to events to label 

them. 
(A) Pure Research 

(A) Ordinal Scale 
(B) Applied Research 

(B) Interval Scale 

(C) Exploratory Research 
(C) Nominal Scale 

(D) Formulative Research 
(D) Ratio Scale 

9. Katz conceptualizes levels of 13. Which among the following is the least 

exploratory studies. powerful level of measurement? 

(A) Two (A) Ordinal Scale 

(B) Three (B) Nominal Scale 

(C) Four (C) Ratio Scale 

(D) One (D) Interval Scale 

Which among the following is not a criteria 
14. Consistency of Results is ensured by. 10. 

for a good research? (A) Reliability 

(A) Empirical (B) Validity 

C) Practicality(B) Non-Replicable
(D) None of the above 

(C) Logical 

(D) Systematic 
15. In approach, a panel of judges 

evaluate the items chosen for inclusion in 

11. Which of the following is a type of non- the instrument in terms of whether they are 

probability sampling? relevant to the topic area and unambiguous 
in implication. 

(A) Systematic Random Sampling 
(A) Arbitrary approach 

(B) Quota Sampling 
(B) Consensus approach 

(C) Complex Design 
(C) Factor scales 

(D) Cluster and Area Sampling (D) Item analysis approach 
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19. Guttman's coefficient of reproducibility is 
16. The error of 

rater caries over a generalised impression 

occurs when the 

given by 
of the subject from one rating to another. 

where e = no. of errors, n = number of 
items and N = number of cases 

(A) Leniency 

(B) Central tendency 
e (A) 1-- 

n(N) (C) Hallo effect 

(B) 1+e 

n(N) 

(D) None of the above 

e 17. The number of judgements required in a 

(C) 
n(N) paired comparison is given by 

en) D) 
(A) N= "-) 

N 

(B) N 20. is used to estimate consumption 
of the basket of goods at the consumer 

level. 
n(n +1) N= 

2 
C) (A) Store Audits 

(B) Pantry Audits 

+1 C) Consumer Panels (D) N 2 
(D) Projective Techniques 

21. If in Hypothesis Testing, which among the 

following is also a non-parametric test? 

21. 18. Summated scales are used i 

(A) Consensus Scale approach 
(A) z-test 

(B) Cumulative scale approach 
(B) t-test 

C) Factor analysis approach 
(C) F-test 

(D) Item analysis approach (D)x-test 
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25. Yates correction is about the reduction 
22. The degree of freedom for t-test for 

difference in means while population of 

variances are not known is given by 
where nl is sample I size 

(A) Mean 

(B) Variance 

and n2 is sample 2 size. (C) Deviation 

(A) (nl + n2 - 2) (D) None of the above 

(B) (n2 - nl + 2) 

26. Given the values T = 60, n = 12. The 

correction factor equals to . (C) (n1 + n2 +2) 
(A) 250 

(D) (nl + n2 1) 
(B) 300 

(C) 270 

23. is suitable to check the equality (D) 330 

of variances of two normal populations. 

(A) z-test 27. 
is used for determining the 

degree of association among several (k) sets 

of ranking of N objects or individuals (B) t-test 

C) F-test (A) One Sample Runs Test 

(B) Spearman's Rank Correlation
(D) -test 

(C) The Kruskal-Wallis test 

(D) Kendall's Coefficient of Concordance 

24. Given that the sample of size 10 is drawn 

from population with sum of squared 

deviations from the mean equal to 50. 

28. In the influence of 

uncontrolled variable is usually removed by 

simple linear regression method and the 

residual sums of squares are used to provide 

Calculate the value of , given that the 

variance of population is 5. 

variance estimates which in turn are used to 
(A) 15 make tests of significance. 

(B) 10 (A) ANCOVA 

(B) One Way ANOVA 
(C) 8 

(C) Two Way ANOVA 

(D) 13 (D) ANOVA in Latin Square Design 
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29. Who was the first man to use term 33. If X and Y arc independent, the property Variance'? 
yb= 0 is called ****** ****** 

(A) Prof. James 
(A) Fundamental property 

(B) Prof. R.A. Fisher 
(B) Magnitude property 

C) Prof. Gosling 
(C) Mcan property 

(D) Prof. Raimen 
(D) Independence property 

30. ANOVA is abbreviation of 
34. Product moment correlation method is 

(A) Analysis of Variety also called ********** 

(B) Availability of Variance (A) Rank correlation 

(C)Analysis of Variance (B) Pearsonian correlation 

(D) Availability of Variability C) Concurrent deviation 

(D) None of the above 

31. If all the points of a scatter diagram lies on 

a straight line falling from left upper corner If the regression line is X on Y, then the 

variable X is known as.. 

35. 
to the right bottom corner, the correlation is 

called 
(A) Dependent Variable 

(A) Zero Correlation 
(B) Explained Variable 

(B) High Degree of Positive Correlation 

(C) Both (A) and (B) 

(C) Perfect negative correlation 

(D) Regressor 
D) Perfect positive correlation 

36. In Centroid method of factor analysis all 

weights 32. If 'r is the correlation cocfficient between 

two variables, then: 

(A) Lie between +1.0 and -1.0 

(A) 0 <r<l 
(B) Greater than +1.0 

(B) -1 <r<l 
(C) Less than -1.0 

(C) r> 0 

(D) Either +1.0 or -1.0 

(D) r<0 

[P.T.O 
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37. In Principal Component method of factor 39. The first item in the footnote is . 

analysis, the new set of variables generated 
(A) Number 

are of given set of variables. 
(B) Author's namec 

(A) Linear Combination 

(B) Quadratic Combination (C) Location 

C) Exponential Combination (D) Article Title 

(D) Logarithmic Combination 

40. Which among the following should come 

38. The correct representation of mentioning in the last in a Preface? 

the other authors along with the first author 

in literature survey is. 
(A) Title and Date 

(A) et al. (B) Table of Contents 

(B) et. al. (C) List of Figures 

(C) etal. 
D) Acknowledgement 

(D) et. al 
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PART-BB 

CIVIL ENGINEERING 

Consider the pin-jointed plane truss shown 43. The critical bending compressive stress in 
41. 

in the figure (not drawn to scale). Let RP 

RQ, and RR denote the vertical reactions 

(upward positive) applied by the supports at 

P.Q. and R, respectively, on the truss. The

the extreme fibre of a structural steel section 

is 1000 MPa. It is given that the yield 

strength of the steel is 250 MPa, width of 

flange is 250 mm and thickness of flange 

is 15 mm. As per the provisions of 

IS: 800-2007, the nondimensional slendeness 
correct combination of (RP , RQ , RR) is 

represented by 
ratio of the steel crosssection is 

(A) 0.50 

(B) 2.00 
2 m 

3m (C) 0.25 

(D) 0.75. 

R 
30 kN 

44. As per the Unified Soil Classification 

System (USCS), the type of soil represented 3 m 3 3m 

by 'MH' is 

Inorganic clays of high plasticity with 

liquid limit less than 50% 

(A) (20, 0, 10) KN 
(A) 

B) (10, 30, -10) KN 

(C) (30, -30, 30) KN 
(B) Inorganic clays of low plasticity with 

(D) (0. 60, -30) KN liquid limit more than 50% 

(C) Inorganic silts of high plasticity with 

liquid limit more than 50% 

(D) Inorganic silts of low plasticity with 

liquid limit less than 50%. 

42. The degree of static indeterminancy of the 

plane frame is shown in the figure is 

Hinge 45. A reservoir with a live storage of 300 million 

cubic metre irrigates 40000 hectares 

(1 hectare = 10* m>) of a crop with two 

fillings of the resrvoir. If the base period of 

the crop is 120 days, the duty for this crop 

(in hectares per cumec, round off to integer) 

(A) 12 will then be 

(B) 13 (A) 491.2 ha/cumec 

(C) 14 (B) 591.2 ha/cmec 

(C) 691.2 ha/cumec (D) 15 
(D) 791.2 ha/cumec. 
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duty 
What is the delta for a crop when its 

48. 

is 864 hectares/cumec on the field and the 
base period of this crop is 120 days? 

46. A frame EFG is shown in the figure. All 

members are prismatic and have equal 
flexural rigidity. The member FG carries a 

uniformly distributed load w per unit length. 
Axial deformation of any member is 

neglected. Considering the joint F being 
rigid, the support reaction at G is 

(A) 120 cm 

(B) 140 cm 

(C) 160 cm 

(D) 172 cm. 

Which one of the following is the proces 49 Ocess G 
in which ammonia is oxidised to nitrites and 
then to nitrates by aerobic bacteria? 

2 

(A) Nitrification 

(B) Denitrification 
E 

(C) Adsorption 
(A) 0.375 wL 

(D) Regeneration.(B) 0.500 wL 

(C) 0482 wL 
50. A soil has bulk density of 20.1 kN/m and (D) 0.453 wL 

water content 15%. What is the water content 
if the soil partially dries to a density of 
19.4 kN/m' and the void ratio remains 

47. A retaining wall of height H with smooth 
vertical backface supports a backfill inclined 
at an angle ß with the horizontal. The 
backfill consists of cohesionless soil having angle of internal friction o. If the active lateral 

thrust acting on the wall is Pa which one of 
the following statements is TRUE? 

unchanged? 
(A) 10.86% 

(B) 10.76% 

(C) 10.68% 

D) 10.66% (A) Pa acts at a height H/3 from the base 
of the wall and at an angle B with the 
horizontal 51. A fine grained soil is found to have a liquid (B) Pa acts at a height H/2 from the base 

of the wall and at an angle o with the 

limit of 90% and a plasticity index of 50. 
The natural water content is 28%. What is horizontal 
the liquidity index? 

C) Pa acts at a height H/2 from the base 
of the wall and at an angle ß with the 

(A) -0.34 

(B) -0.14 horizontal 

(C) -0.24 (D) Pa acts at a height H/3 from the base 
of the wall and at an angle Ù with the (D) -2.40 
horizontal. 
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When the bituminous surfacing is done on 56. A lake has an area of 15 km2. Observation 
52. 

already existing black top road or over 

existing cement concrete road, the type of 
of hydrological variables during a certain 

year has shown as follows : 

treatment given is 
Precipitation = 700 mm/year, 

(A) Seal Coat 

(B) Tack Coat 

(C) Prime Coat 

(D) Spray of Emulsion. 

Average inflow Qn = 14 m>/s; 

Average outflow Qut 1.6 m/s 

Assume that there is no net water exchange 

between the lake and the groundwater. What 

53. The cocfficient of average rolling friction of 

a road is fr and its grade is +G%. If the is the evaporation during this year. 

grade of this road is doubled, what will be 

the percentage change in the braking distance 

(for the design vehicle to come to stop) 

measured along the horizontal (assume all 

(A) 480 mm 

(B) 280 mm 

C) 380 mm 

other parameters are kept unchanged)? (D) 180 mm. 

0.02G 
100 (A) f. +0.01G K 

57. Consider the following statements regarding 

100 channel routing: x (b) f+0.02G 
In channel routing, the flood 

hydrograph at various sections of the 

reach is predicted by considering a 

channel reach and an input hydrograph 

1. 
0.01G 

100 
(), +0.02G 

2f 100 D) f. +0.01G 
at the upstream end. 

54. As per IRC recommendation the rate of 2. As the flood wave moves down the 2 
change of radial acceleration (C) in m/s for river, the shape of the wave does not 

change. highways varies according to the relation 

(A) C = (65 + V)/75 

(B) C 75/(65 V) 

Flood waves passing down a river 3 
have their peaks attenuated due to 

(C) C = (85 + V)/95 friction. 

(D) C 95/(85 + V). 4 The addition of lateral inflows can 

cause an increase of attenuation. 

55. Rolling terrain is a terrain with cross Which of the above statement are not corect. 

slope of 

(A) upto 10% 

(B) 10 to 25% 

(A) I and 3 only 

(B) 2 and 3 only 

(C)25 to 60% (C) 1 and 4 only 

(D) greater than 60% (D) 2 and 4 only. 
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Which one of the following is the merit of 62. The Zeniths is/are 
58. 

(A) The point on the upper portion of the 

celestial sphere marked by plumb line combined sewer system 

(A) Rain water dilutes the sewagec, 
above the observer 

therefore, it can be easily and 
(B) The point on the lower portion of the 

celestial sphere marked by plumb line economically treated. 

(B) Initial cost is high as compared with below the observer 

C) The two points in which the Earth's 
axis of rotation meets the Earth's 

separate system. 
(C)If the whole sewage is to be disposed 

off by pumping, it is uneconomical. 
sphere 

(D)During heavy rains, the overflowing 
of sewers will endanger the public 

(D) The great circle of the Earth, the plane 
which is at right angles to the axis 

health. 
of rotation. 

59. Which one of the following is a 
63. A photographic survey is carried out to a 

characteristic of local shear failure scale of 1 : 20000. A camera with a wide 
(A) Failure pattern is not clearly defined. 

(B) Failure surfaces reach ground surfaces. 

(C) There is no bulging of soil around the 

footing 

angle lens of f = 170 mm was used with 

25 cm x 25 cm plate size for a net 65%% 

overlap along the line of flight. What is the 

error in height given by an error of 

0.15 mm in measuring the parallax of the 
(D) Failure is not sudden and there is no 

tilting of footing. 
point. 
(A) 5.15 m 

60. Which one of the following is the correct (B) 5.27 m 
assumption of Rankine's theory (C) 5.83 m 
(A) The soil mass is infinite (D) 6.45 m. 
(B) The soil mass is non homogeneous 
(C) The soil mass is cohesive 64. A 2m long alloy bar of 1500 mm cross 
D) The ground surface is a plane which sectional area hangs vertically and has a 

may be horizontal or inclined. collar securely fixed at its lower end. What 
is the stress induced in the bar when a 

61 Which one of the following is not an weight of 2 KN falls from a height of 
instrument for setting out right angles 100 mm on the collar. (Take E = 120 GPa). 
(A) Cross staff (A) 126.5 MPa 
(B) Site square (B) 153.3 MPa 
(C) Prism square (C) 161.2 MPa 
(D) Optical staff. (D) 181.3 MPa. 
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Normal stresses of 126 MN/n* (Tensile) and 
65. 

94 MN/m* (Compressive) are acting 
68. Consider the following statements 

at a point in an elastic material at right angles 
to each other. If the maximum principal 
stress is limited to l146 MN/m2, the shear 
stress that may be allowed at that point in 

The working stress design is based on 

explicit consideration of the various 
conditions under which the structure 

may cease to fulfil its intended 

function. the same plane is 
In case of working stress design, 

(A) 170 MN/m? 
structure will directly take into 

(B) 89 MN/m? 
consideration the various relevant 

(C) 69 MN/m? modes of failure. 
(D) 96 MN/m 3 In working stress method, regulatory 

bodies or classification societies 

usually specify the value of the 

allowable stress as some fraction of 
66. An I-section purlin of span 4 m is subjected 

to a total uniformly distributed load of 
5 KN. The purlin will be designed for 

the mechanical properties of materials. 

Which of the above statements is/are correct? 
maximum bending 

(A) 1 and 2 only 

(B) 2 only 
(A) 2000 Nm 

(B) 20 KNm 
(C) 2 and 3 only 

(C) 2500 Nm (D) 3 only. 
(D) 25 KNm. 

69. The grade of concrete and reinforcement 

are M-20 and Fe-250 respectively. Consider 
67. Consider the following statements related to 

25 mm diameter bars and Tha is 1.2. What 

is the development length at support for a 

simply supported beam of a rectangular 

pa 

batten plates 
1. These normally consist of flat plates, 

connecting the components of the section? 

built-up columns in two parallel planes. 

2 
(A) 1133 mm 

2 These are used fro triaxial loading. (B) 1033 mm 

The design of battened columns and 3. (C) 1321 mm 

the design of battens are usually (D) 1232 mm. 

governed by IS code requirements. 
Loss of pre-stress is not directly related to 

(A) Creep of concrete. 

70. Which of the above statements are correct? 

(A) 1 and 3 only 
(B) Shrinkage of concrete. (B) 2 and 3 only 

(C) 1, 2 and 3 (C) Grade of concrete. 

(D) 1 and 2 only. (D) Slipping of steel tendons from 

concrete. 
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74. The singly 
reinforced 

concrete beam secs. 

shown in the figure (not drawwn 

is made of M25 grade concrete 
Fe500 grade reinforcing steel. The total e cross 

to the scale 
71. Which one of the following statements 1s 

not correct in respect of drawing network? 

sectional area of the tension steel 

942 mm2. As per Limit State Design ne 

IS 456:2000, the design moment capacit 

(A) No activity can start until its tail event 

has occurred. 

(in kNm round off to two decimal ces) 

of the beam section, is 

(B) An event cannot occur twice. 

(C) Length of arrow should be in 

proportion to the time consumed by 

that activity. 

(D) The number of arrows should be equal 

to the number of activities in the 

50 n project. 

72. Line of Balance technique is 

(A) modified bar chart. 

(B) planning of repetitive activities of a 

300mm project. 
(A) 188.22 
(B) 198.22 
(C) 
(D) 158.22.

(C) modified form of PERT. 

(D) used for planning milestones of a 208.22 
project. 

75. A water supply scheme transports 10 MLD 
(Million Litres per Day) water through a 
450 mm diameter pipeline for a distanceof 2.5 km. A chlorine dose of 3.50 mg/litre is 
applied at the starting point of the pipeline to attain a certain level of disinfection at the downward end. It is decided to increase the 

73. Project management audit consists of which 
of the following? 

1. Project work-breakdown structure 
verification and the relevance. 

2 Risk identification, cost, levels and 
flow rate from 10 MLD to 13 MLD in the pipeline. Assume exponent for concentration, n = 0.86. With this increased flow, in order to attain the same level of disinfection, tne 

security. 
3. Measurements of risk impacts. 
Select the correct answer using the code 
given below 

chlorine does (in mg/litre) to be applied a the starting point should be 
(A) 1 and 2 only 
(B) 2 and 3 only (A) 5.55 
(C) 1. 2 and 3 (B) 4.75 
(D) I and 3 only. C) 3.94 

(D) 4.40. 
Civil Engg. 
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76, A cantilever beam PQ of uniform flexural 77. A theodolite rigidity (EI) is subjected to a concentrated 
77. A theodolite was set up at a station P 

The angle of depression to a vane 2 m above 
moment M at R as shown in the figure. The 
deflection at the free end Q is 

the foot of a staff held at another station Q 

was 45. The horizontal distance between 

L/2 stations P and Q is 20 m. The staff reading 
R 

M 
at a benchmark S of RL 433.050 m is 

2.905 m. Neglecting the errors due to 

curvature and refraction, the RL of the 

L 
station Q (in m), is 

(A) ML16EI (A) 431.050 

(B) MLP/4EI (B) 435.955 

(C) 3ML /4EI (C) 413.050 

(D) 413.955 
(D) 3ML2/8EI 

78. Group-I gives a list of test methods for evaluating properties of aggregates. 

Group-II gives the list of properties to be evaluated. 

Group-I: Test Methods Group-II: Properties 

P. Sounduess test 1. Strengh

Q. Crushing test 2. Resistance to weatheruig 

3. Adhesion R. Los Angeles abrasion test 

4. Hardness . Strippmg value test 

The correct match of test methods under Group-I to properties under Group-II, is 

(B) P-2, Q-4, R-3, S-1 
(A) P-4, Q-1, R-2, S-3 

D) P-3, Q4, R-1, S-2 
(C) P-2. Q-1, R-4, S-3 

79. A floating body will remain in stable equilibrium if the metacentre is 

(B) Above the centre of gravity. 
(A) Above the centre of buoyancy. 

(D) Below the centre of buoyancy. 
(C) Below the centre of gravity. 

80. In a differential manometer, the use of mercury is advantageous when the pressure difference is 

(B) Small. 
(A) Large. 

(D) None of the above. 

(C) Either Large or Small. 

15 [P.T.O. 
Civil Engg 


