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Q. No. 1 - 20 Carry One Mark Each 

1. A square matrix B is skew symmetric if 

(A)BT=-B (B)BT=B (C) B-1 = B 

2. For a scalar function f(x, y, z) = x2 + 3y2 + 2z2, the gradient at the point P (1,2 

3. 

4. 

5. 

6. 

7. 

9. 

(B) 2 T + 12 J - 4k 

z-1 
The analytic function f ( z) = -- has sin gu lari ties at 

z2 + 1 

(A) 1 and -1 (B) 1 and i (C) 1 and -i 

A thin walled cylindrical pressure vessel havtl·n ~ ~f O.Sm and wall 
thickness of 25m m is subjected to an interna s f 700kPa. The hoop 
stress developed is 

(A) 14MPa (B) 1.4MPa ~ a (D)0.014MPa 

The modulus of rupture of con cr~ ~n (:J;, s of its characteristic cube 
compressive strength (fd<) in ~-~to IS 456:2000 is 

(A) SOOOfck (B) 0.7~' (C) sooo,Jf; (D) 0.7,Jf; 

'" •• ••"Y of pi:\ ~ofb"m '• •• "'o of ''"'' m omoof • yiOti moment is called ._'(}" 

(A) Shape factor (B) PI asti c section modulus 

(C) Modulus o~ (D) Rigidity modulus 

For lim i state of collapse, the partial safety factors recommended by 
IS 45 fo,.esti mating the design strength of con crete and reinforcing steel 

ly 

The square root of the ratio of moment of inertia of the cross section to its cross 
sectional area is called 

(A) Second moment of area 

(C) Section modulus 

(B) S I en derness ratio 

(D) Radius of gyration 
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10. Deposit with fl ocru I a ted structure is formed when 

(A) Clay particles settle on sea bed 

(B) Clay particles settle on fi'esh water I ak e bed 

(C) Sand partides settle on river bed 

(D) Sand parti des settle on sea bed 

11. D i I atancy correction is required when a strata is 

12. 

13. 

14. 

(A) Cohesive and saturated and also has N value of SPT > 15 

(B) Saturated silt/fine sand and N value of SPT < 10 
correction 

(c) saturated silt/fine sand and N value of SPT >15 afo ov burden 
correction 

(D) Coarse sand under dry condition and N value of S 0 after the 
overburden correction 

A precast concrete pile is driven with a 50kN h§~ : rough a height of 
1.0 m with an efficiency of 0. 6. The set value o erv is 4m m per blow and the 
combined tem par ary compression of the p~·l · n d the ground is 6m m . As 
per Modified Hiley Formula, the ultimate r s o the pile is 

(A) 3000kN (B) 4285. 7kN .333kN (D) 11905kN 

(A) App li cab I e to non -prism ati ha Is 

(B) Applicable to prismatrt£' n 

(C) Applicable to b~th r b nd non-prismatic channels 
(D) Not app li cab I e to th · ati c and non-prismatic channels 

The relationsh~~g pacific yield (Sy), specific retention (S,) and porosity('!]) 
of an aquifer i~ 
(A) Sy = +'I] (B) Sy = S, -'I] (C) Sy = '1]-S, (D) Sy = S, +2'1] 

....... ~ 0.713m/s (B) 0.784m/s (C) 0.879m/s (D)1.108m/s 

~ ~ The reference pressure used I the determination of sound pressure I eve I is 

(A) 20JJ.Pa (B) 20db (C) 10JJ.Pa (D) 10db 

17. Particulate matter (fly ash) carried in effluent gases from the furnaces burning 
fossil fuels are better removed by 

(A) Cotton bag house filter (B) Electrostatic precipitator (ESP) 

(C) Cyclone (D) Wet scrubber 
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18. The value of I ater al friction or side fi'i cti on used in the design of h ori zan tal curve 
as per India Roads Congress guidelines is 

19. 

20. 

21. 

22. 

23. 

24. 

(A) 0.40 (B) 0.35 (C) 0.24 (D)0.15 

During a CBR test, the load sustained by a rem aided soil 
penetration is 50kg. The CBR value of the soil will be 

(A) 10.0% (B) 5.0% (C) 3.6% 

In quadran tal bearing system, bearing of a line varies fi'om 

(A) 00 to 3600 (B) 00 to 1800 (C) 00 to 900 

Q. No. 21 - 56 Carry Two Marks Each 

specimen at 5. Om m 

(D)2.4%,("\. 

(0&~ 
c; 

For a scalar function f(x, y, z) = x2 + 3y2 + 2~2,. th~ ~~n~ derivative at the 

pomt P(1, 2, -1) 1n the d1rect1on of a vector 1- Jr~ 
(A) -18 (B) -'J./6 ~ (D)18 

1tl 21tl . 
(A) -1tl (B) - (C) - (D) 1tl 

"'"'''" of •• di .. ,'ji-,, '' ;,_ "" • : ~P~'~" • f•m ily of dx 

(A) ellipses 0 ( , circles (C) parabolas (D)hyperbolas 

Lap~ace t sfo~ for the function f(x)= cosh(ax) is 

s a s 
(A 2 (B) 2 2 (C) 2 2 (D) 2 2 

s-a s+a s+a 

(C) 5 and 4 (D)5 and -4 

26. The standard normal probability function can be approximated as 

1 
F (xN) = ---,-----=---,-~ 

1 + exp ( -1. 7255xN lxl'
12

) 
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27. 

28. 

Where x N = standard n arm al de vi ate. If mean and standard d evi ati on of annual 
precipitation are 10 2cm and 27 em respectively, the probabi I i ty that the annual 
precipitation wi II be between 90 em and 1 02cm is 

(A) 66.7% (B) 50.0% (C) 33.3% (0)16.7% 

Consider the foil owing statements: 

I. On a p rind pal pi ane, on I y n arm al stress acts 

II. On a p rind pal pi ane, both n arm al and shear stresses act 

II I. On a p rind pal pi ane, on I y shear stress acts 

IV. 

The TRUE statements are ~,"! 
(A) I and IV (B) II (C) II and IV 0 and III 

(B) 4 

(C) 3 

(D) 1 

2 9. k ~ate is connected to two Bm m pi ates, on either side through a 
i\,ii'nl~:ter power driven fie I d rivet as shown in the figure bel ow. A ssu min g 

1 shear stress as 90MPa and permissible bearing stress as 270MPa in 
,. vet, the rivet value of the joint is 

P/2 8mm I I 
I I 
~ 
'<1"""1'-

I I 
I I 12mm p 
I I 

P/2 

(A) 56. 70kN (B) 43 .29kN (C) 36 .19kN (D)21.65kN 
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30. A hollow cirrular shaft has an outer diameter of lOOm m and a wall thickness of 
25m m. The allowable shear stress in the shaft is 125MPa. The maximum torque 
the shaft can transmit is 

(A) 46kN m (B) 24.5kN m (C) 23kN m (D) ll.SkN m 

31. Consider the foil owing statements for a compression member 

I. The elastic cnt1cal stress 1n compression mcreases w1th d~erea 
slenderness r at1 o 

II. The effect1 ve I ength depends on the boundary cond 1t1 ons at 1 ts end 

II 1. The elast1 c cnt1 cal stress 1n com p ress1 on 1 s 1n dependent of to ness 
rat1o 

I v. The ratio of the effective I en gth to 1 ts r ad1 us of g Y.~l n all ed as 
slenderness ratio 

The TRUE statements are 

(A) II and III (B) III and IV (C) II, II0 + (D) I, II and IV 

32. Group I gives the shear force diagrams and C~n gives the diagrams of 
beams with supports and loading. Match th~~ith Group II 

~v 

ql/4 ~ 

• I·" I 
• lq/2 

q/2 q/2 q/2 

q/21 • 
s.l - I q/2 
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33. 

Group II 

q/unit length q/unit length 

l.~H. ~ 
1-l/4-~---- ----~-1/4-1 

1-1/4-~----1----+--

4. 

(A) P-3,Q-1,R -2,5-4 (B) P-3,Q-4,R -2,5-1 

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

A rectangular con~~fJ:width 120mm and depth 200mm is prestressed 
by pretensi oni~o a t~ of 15 Ok N at an eccen tri d ty of 20m m . The cross 
sectional area .stressing steel is 187 .5m m 2 . Take modulus of elasticity 
of steel and ncr te as 2.1X10sMPa and 3.0x10 4 MPa respectively. The 
percenta I oss tress in the prestressing steel due to elastic deform ati on of • 

(D)2.19 (A~ (B) 6.125 (C) 4.81 

34.~ W n I gives a list of test methods for evaluating properties of concrete and 
~u~ n II gives the list of properties 

Column I Column II 
P. Resonant frequency test 1. T ensi I e strength 

Q. Rebound hammer test 2. Dynamic modulus of elasticity 

R. Split cylinder test 3. Workability 

S. Compacting factor test 4. Compressive strength 

The correct match of the test with the property is 

(A) P-2,Q-4,R -1,5-3 (B) P-2,Q-1,R -4,5-3 

(C) P-2,Q-4,R-3,S-1 (D) P-4,Q-3,R-1,S-2 
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3 5. The I ab oratory test resu Its of a soil sam pie are given bel ow: 

36. 

37. 

38. 

Percentage finer than 4. 7 5 m m = 6 0 

Percentage finer than 0. 07 5 m m = 30 

Liquid Lim it = 35% 

Plastic Limit= 27% 

The soil dassification is 

(A) GM (B) SM (C) GC (D)ML-

A plate load test is carried out on a 300mm x300mm plate place~ elow 
the ground I eve I to determine the bearing capacity of a 2m xao~~ced at 
same depth of 2m on a homogeneous sand deposit ex tendi n Om low ground. 
The ground water tab I e is 3m bel ow the ground I eve I. Whi he foil owing 
factors does not requ1re a correction to the beanngrz;1ty....._determ med based 
on the I oad test? ...,. 

(A) Absence of the overburden pressure dunn g re~ 

(B) S1 ze of the pi ate 1 s much smaller than ?Sh fo~ze 

(C) Influence of the ground water table 

(D) Settlement 1s recorded only over ~ nod of one or two days 

Water flows through a 100m~mt p1pe w1th a veloc1ty of 0.015m/sec. If 
the k 1n em at1c v1 scos1ty of w at 1 s l 3 x 10-6m2 1 sec, the fn ct1 on factor of the 

p1pe matenal1s ~ 
(A) 0.0015 LOU' (C) 0.037 (0)0.048 

A rectangular ~~~of w1dth 4.5m 1s carry1ng a discharge of 100m 3/sec. 
The cnt1cal de~e channel1s 

(')~ (') Wm (0) '·"• (O)U'm 

· _ I en gth and of um form cross sect1 on. The end 'B' 1s above end 'A' and the 
e ak es an angle of 30 o to the h on zontal. For a pressure of 12 k N/m 2 at the 

'B ', the corresponding pressure at the end 'A' 1s 

(A) 12.0kN/m 2 (B) 17.0kN/m 2 (C) 56.4kN/m 2 (D)61.4kN/m 2 

40. An agricultural land of 437ha is to be irrigated for a particular crop. The base 
period of the crop is 9 0 days and the total depth of water required by the crop is 
105cm. If a rainfall of 15cm occurs during the base period, the duty of irrigation 
water is 

(A) 43 7h a/cum ec (B) 48 6h a/cum ec (C) 741ha/cumec (D)864ha/cum ec 
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41. 

42. 

43. 

44. 

Column I Column II 

P. Cori ol is effect 1. Rotation of earth 

Q. Fumigation 2. Lapse rate and vertical 

temperature profi I e 

R. Ozone layer 3. Inversion 

S. Maximum mixing depth 4. Dobson ~ 
(mixing height) 

The correct match of Column I with Column II 1s 

(A) P-2,Q-1,R -4,S-3 (B) P-2,Q-1,R -3,S-4 0 
(C) P-1,Q-3,R-2,S-4 (D) P-1,Q-3,R-4,S 

of part1des have settling veloc1t1es of 0.1m m/s ~' 0 .2m m/s, and 
1.0mm/s respectively. What would be the total~er e e f part1cles removed 1f 
clanfier operates at a Surface Overflow Rate (S f 3;m 2 .d? 

(A) 43% (B) 56% ~ (D)100% 

An aerobic reactor receives wastewat~t• Urate of soom 3/d having a COD 
of 2 00 Om g/L. The effluent COD is L. Assuming that wastewater contains 
8 0% bi odeg rad able waste, the · of methane produced by the reactor 
is 

(8)~3 

Column I ;£• V 
P. Gnt chamber 

Q. Secondary~ , nk 

R. Activated ~rocess 

(A) 0.224m 3 

s. fillf" 

P. Load 

Q. Temperature 

(A) P-2, Q-3 (B) P-1, Q-3 

(C) 224m 3 (D)280m 3 

Column II 

1. Zone settling 

2. Stoke's law 

3. Aerobic 

4. Contact stabilisation 

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

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

1. Corner 

2. Edge 

3. Interior 

(C) P-3, Q-1 

in identifying the 

(D)P-2, Q-2 
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46. A rest vertical curve joins two gradients of + 3% and -2% for a design speed of 
8 Ok m /h and the corresponding stopping sight distance of 120m . The height of 
driver's eye and the object above the road surface are 1.20m and 0 .15m 
respectively. The curve length (which is I ess than stopping sight distance) to be 
provided is 

(A) 120m (B) 152m (C) 163m (D)240m 

47. 

48. A three-phase traffic signal at an intersection is d esi .__ 
figure bel ow. There are six groups of flows i den ti fie 
6. Among these 1, 3, 4 and 6 are through flows 
Which phasing scheme is not feasible? 

3 

.~I .. 
in~on choice Phase I Phase II 

.t boo., \~ 
~ 

p 1, 4 2, 5 

~,,,' 
~~ 

.. 
Q 1, 2 4, 5 

--~' 
!# R 2, 5 1, 3 

s 1, 4 2, 6 

(B) Q (C) R 

Phase Ill 

3, 6 

3, 6 

4, 6 

3, 5 

(D)S 

49. The m agnatic bearing of a line AB was N 590 30' W in the year 196 7, when the 
declination was 40 10' E. If the present decl in ati on is 3ow, the who I e circle 
bearing of the line is 

(A) 2990 20' (B) 3070 40' (C) 2930 20' (0)3010 40' 
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50. Determine the correctness or otherwise of the following Assertion [a] and the 
Reason [r] : 

51. 

Assertion [a] : Curvature correction must be applied when the sights are long 

Reason [r] : Line of collimation is not a level line but is tangential to the level 
line 

(A) Both [a] and [r] are true and [r] is the correct reason for [a] 

(B) 

(C) 

(D) 

Both [a] and [r] are true but [r] 1s not the correct reason for [a] ~ 
Both [a] and [r] are false 

[a] is false but [r] is true 

Commo• ""'" Q""'""""" .,2 "'0 
,,..,"' '"' "" """''~~· '"' '"~::·" ''"';~ 

(B) 60kPa 

Beam 

500mm diameter bored pile 

Angle of friction(8) = 24o 

Earth pressure coefficient (I<)= 1.5 

(C) 90kPa (D) 120kPa 

The maximum resistance offered by the soi I through skin friction while pu II in g out 
the pile from the ground is 

(A) 104.9kN (B) 209.8kN (C) 236kN (D)472kN 
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Common Data Questions: 53 & 54 

Following chemical species were reported for water sam pie from a well: 

Specials Concentration (mill i equ ivalent/L) 
Ch Iori de ( Cl ") 15 

Sulphate (SO/') 15 
Carbonate (C03"") OS 
Bicarb on ate (H CO 3") 30 
Calcium ( ca•·) 12 
Magnesium (Mg"•) 1B ~ 

,.... 
pH B.S 

_, ) 
53. Tot 

(A) 

al hardness in m g/L as CaCO 3 is 

1500 (B) 2000 (C) 3000 u:: 
54. "''""'~ P~"""" fuo """ io m g!C " o.oo,o 0 + 

(A) 250 (B) 1500 (C) 50 (0)5000 

Common Data Qu~ei~ 56 

0 ne hour tri angular unit hyd rag r watershed has the peak discharge of 
60m 3/sec.cm at 10hours and f ba o 30 hours. The ~ index is 0.4cm per 
hour and base flow is 15m 3m/ c 

55. 

56. 

The catchment area ofth~ 

(A) 3.24km
2 ~...,~ (C) 324km

2 
(D)3240km

2 

If these 1 s r amf~ll f . 1 hour, the ordmate of the ft ood h ydrogr a ph at 1S'h 
hour 1s 

(A) 225 m 3/se B) 240m 3/sec (C) 249m 3/sec (D)25B m 3/sec 

Lin~s..t"er Questions: Q.57 to Q.60 Carry Two Marks Each 

Statement for Linked Answer Questions: 57 & 58 

has flexural 
ng1d1ty EI and the segment QR has mfin1te flexural ng1d1ty 

p~ El Q Rigid 

w 

lR 

I· L L I I 
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57. The d efl ecti on and slope of the beam at 'Q' are respective! y 

3 2 3 2 3 2 
(A) 5WL and 3WL (B) WL and WL (C) WL and WL 

6EI 2EI 3EI 2EI 2EI EI 

3 2 
(D) WL and 3WL 

3EI 2EI 

58. The deflection of the beam at 'R' is 

59. 

60. 

8WL3 

(A) EI 
5WL3 

(B) 6EI 
7WL3 

(C) 3EI 

Stiltement for Linked Answer Questions: 59 & 60 

A saturated undisturbed sample fi'om a clay strata has oistu:~~ 
22.22% and spedfic weight of 2.7. Assuming Yw = lOkN /m 3

, id ratio and 

the saturated un1t we1ght of the day, respectively ar~• + 
(A) 0.6 and 16.875 kN /m 3 (B) 0.3 ~~25 kN /m 3 

(C) 0.6 and 20.625kN /m 3 (D) e 16.975kN/m3 

Us1ng the properties of the clay lay~~rom the above question, the 
consolidation settlement of the sa d~~er under a square footing 
( n egl ect1n g 1 ts self we1 ght) With 1 al data shown 1n the figure bel ow 
( assum e the stress d 1stn bu t1o from the edge of the footing and 

Yw = lOkN /m 3
) is 

2mx2m 

+ 
l.Om 

(B) 61.75mm 

G.W.T. 
Saturated sand 
1~, = 18kN/m' 

Stiff day 
Compression Index(Cc) = 0.4 

Dense sand 

(C) 79.5mm (D) 131.13mm 




