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CIVIL ENGINEERING l

ONE M ARK QUESTIONS

1. The symmetry of stress tensor & apoint in the body under equilibrium is obtained from
(a) conservation of mass
(b.)force equi librium equations
(c.) moment equilibrium equations
(d.)conservation of energy

2. The components of grain tensor a a poirt in the plane grain case can be obtained by measuring
longitudind strain in followingdirections

(a) dongany two arbitrary directions
(b.)dongany three arbitrary directions
(c.)dongtwo mutudly orthogona directions
(d.)dongany arbitrary direction

3. For alinear eastic frame, if stiffness matrix is doubled with respect to the existing stiffness matrix,
the deflection of theresulting frame will be

(a) twicetheexistingvaue
(b.)half the existingvaue
(c.) the same as existingvaue
(d.)indeterminate value

4, Consideringbeam as axidly rigd, the degree of freedom of aplane frame shown below is

-

(a)9
(b.)8
(c)7
(d.)6

5. 1S:1343-1980 limits the minimum characteristic strength of prestressed concrete for pos tensioned
work and pretension work as

(a) 25M Pa, 30M Paregpectively
(b.)25M Pa, 35M Paregpectivey
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(c.) 30M Pa, 35M Paregpectively

(d.) 30M Pa, 40M Parepectivey

The patid factor of safety for concrete as per 1S:456-2000 is
(a)1.50

(b.)1.15

(c)0.87

(d.)0.446

The permissible stress in axial tension 6™ in stee member on the net effective area of the section
shall not exceed (f, istheyield stress)

(a)0.80f,

(b.)0.75f,

(c)0.60f,

(d.)0.50f,

Root time method is used to determine

(&) T, timefactor

(b.)c,, coefficient of consolidation

(c) a, coefficient of compressibility

(d.)m,, coefficient of volume compressibility
Negetive skin friction in asoil is considered when the pileis constructed through a
(@) fill materid

(b.) dense coarse sand

(c.) over consolidated stiff clay
(d.)densefine sand

There are two footings resting on the ground surlce. One footing is square of dimension ‘B’. The
other is strip foating of width ‘B’. Both of them are subjected to a loading intensity of g. The
pressureintensity at any depth below the base of the foating dongthe centre linewould be

(a) equd in both footings

(b.)largefor square footing and smal for strip footing

(c)largefor strip footingand smal for squar e footing

(d.)morefor strip foating at shalow depth (<B) and more for square footing at large depth (>B)

A clayey soil has a maximum dry density of 16kN/m and optimum moisture content of 12%. A
contractor during the construction of core of an earth dam obtained the dry density 15.2kN/m® and
water content 11%. This construadion is acceptable because

(a) the density is less thanthe maximum dry density and water contert is on dry side of optimum
(b.)the compaction density is very low and waer content is lessthan 12%

(c.) the compaction is done on the dry side of the optimum

(d.)both the dry density and waer content of the compacted soil are within the desirable limits
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Aninert tracer is injected continuously from apoint in an unsteady flow field. Thelocus of locations
of dl thetracer particles a an instance of timerepresents
(a) Streamline
(b.)Pathline
(c.) Streamtube
(d.)Streskline

The reading of differentiad manometer of a Venturimeter, placed a 45° to the horizontd is 11cm. If
the Venftirimeter is turned to horizontd position, the manometer readingwill be
(a) Zero
11
b.) —=cm
(b.) NE

(c)llcm

(d)11 +2 cm

A horizontad bed channd is followed by a stegp bed channd as shown in the figure. The gradually -
varied profiles over the horizonta and steep beds are

=\

(a)H, and S, respectivey

(b.)H, and S, respectively

(c)Hzand S, respectivey

(d.)H; and S, respectivey

Totd Kjedahl nitrogen is ameasure of

(a) tota organic nitrogen

(b.)tota organic and ammonianitrogen

(c.) totd ammonia nitrogen

(d.)tota inorgani c and ammoni a nitrogen

1 TCU is equivaent to the colour produced by
(a) 1 mg/l of chloroplatinateion

(b.)1 mg/l of platinum ion

(c.) Img/l platinum in form of chloroplatinateion
(d.)2 mg/l of organo-chloroplatinateion

In aerobic environment, nitrosomonas convert
(a) NH3;to NG,

(b.)NO, toNOs~
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(c)NHs;to N,O

(d)NO, toHNOs
Bulkingsludgeref ers to having
(a)F/M <0.3/d

(b.)0.3/d < F/M < 0.6/d
(c)F/M = zero

(d.)F/M > 0.6/d

When the outflow from a storage reservoir is uncontrolled as in afredy operating spillway, the of
outflow hydrograph occurs at

(a) thepoirt of intersection of theinflow and outflow hydrographs
(b.)apoint, after theintersection of theinflow and outflow hy drographs
(c) thetall of inflow hydrographs

(d.)apoaint, before the intersection of theinflow and outflow hydrographs
Theintensity of rainfal and time interva of atypica storm are:

Timeinterval Intendty of rainfal
(minutes) (mm/minute)
0-10 0.7
10-20 1.1
20-30 2.2
30-40 1.5
40-50 1.2
50-60 1.3
60-70 0.9
70-80 0.4

The maximum intensity of rainfal for 20 minutes duration of the stormis
(a) 1.5 mm/minute

(b.) 1.85 mm/minute

(c.) 22 mm/minute

(d.)3.7 mm/minute

On which of the canal systems, R.G Kennedy, executive engneer in the Punjab Irrigation
Department made his observations for proposing his theory on gable channels?

(a) KrishnaWestern Ddtacands
(b.)Lower Bad Doab cands

(c.) Lower Chenab cands
(d.)Upper Bari Doab cands
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Which one of the following equations represents the downgream profile of Ogee spillway with
vertica upstream thee? (x,y) arethe coordinates of the point onthe downstream profile with origin a
the crest of the gillway and Hy is the design head.

y 18

(a) =—=-0.5 —
Hd H d

1/1.85

Yy X
b.) —=-05—
(b) =

d Hd
y X 1.85
) =>—=-20/ —
( )Hd H.
y X 1/185
d) 2 =-20/ —
( )Hd H.

Thelength of summit curve on at two lanetwo way highway depends upon
(a) dlowablerate of change of centrifugal accel eration

(b.) coefficient of laterd friction

(c.) required stopping sight distance

(d.)required overtaking sight distance

Pradhan M antri Gram Sadak Yojna (PM GSY), launched in the year 2000, aims to provide rurd
connectivity with al-weather roads. It is prgposed to connect the habitations in plain areas of
population more than 500 persons by theyear

(a) 2005
(b.)2007
(c.) 2010
(d.)2012

List-1 contains some properties of bitumen. List-11 gves a list of Laboratory Tests conducted on
bitumen to determine the properties. M atch the property with the corregponding test and select the
cot answer usingthe codes gven below thelists:

List-I
P. Resistanceto flow
Q. Ability to deform under load
R. SHfety
List-I
1. Ductility tegt
2. Penetration tegt
3. Flash and fire point tegt
Codes::
P Q R
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@ 2 1 3
) 2 3 1
€ 1 2 3
@ 3 1 2

Bituminous concrete is amix comprising of

(a) fineaggregate, fill er and bitumen

(b.)fine aggregate and bitumen

(c.) coarse aggregate, fine aggegate, filler arid bitumen

(d.) coarse aggregate, filler and bitumen

Consider the matrices X 4., Y (4g ad P2 The order of [P(X"Y)™P']" will be
(a)(2x2)

(b.)(3x3)

(c)(4x3)

(d.)(3x4)

Consider a non-homogeneous system of linear equations representing mathematically an over-
determined sy stem. Such asysem will be

(a) consistent having a unique solution

(b.) consistent having many solutions

(c.) inconsistent having a unique solution

(d.)inconsistent having no solution

Which one of thefollowingis NOT true for complex number Z, and Z,?

@) 2 =25

. [z

(b)|Z,+Z,|<|Z|+|Z,)

(c) |Zl—ZZ|S|21|—|Z2|

(d)|Z,+Z[ +|z. -z, =2z +2|z,|°

Which one of the following statements is NOT true?

(a) The measure of skewness is dependent upon the amount of digpersion

(b.)In asymmetric distribution, the values of mean, mode and median arethe same

(c) In apositively skewed distribution: mean > median > mode
(d.)In anegatively skewed distribution: mode > mean > median
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TWO MARKSQUESTIONS

31

32.

33.

If principd stresses in atwo-dimensiona case are—10 M Paand 20 M Parepectively, then maximum
shear stress at thepoint is

(a) 10 MPa
(b.)15M Pa
(c)20 MPa
(d.)30 MPa
The bending moment diagram for abeam is given below:

The shear force a sections aa and bb’ respectively are of the magnitude
(a) 100 kN, 150 kN

(b.)zero, 100 kN

(c.) zero, 50 kN

(d.)100 kN, 100 kN

A circular shaft shown in the figure is subjected to torsion T a two points A and B. The torsiona
rigidity of portions CA and BD is GJ; and that of portion AB is GJ,. Therotations of shaft at points
A and B are 6, and 6,. Therotation 0, is

c A B B

—d—d—}

—_— ey

TL

a) ————
( )GJ1+GJZ

TL
(b)) G_Jl

TL
(c) G_Jz

TL
GJ, -GJ,

M ach the following:
List-I

(d)
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P. Sope deflection method

Q. M oment distribution method
R. Mdhod of three moments

S. Castigliano’s second theorem
List-11

1. Force method

2. Displacement method

Codes :

P Q R S
a) 1 2 1 2
(b) 1 1 2 2
(c) 2 2 1 1
(d) 2 1 2 1

35.  All member of the frame shown below havethe same flexurd rigidity El and length L. If a moment

M is gplied at joint B, therotaion of thejoint is

ML
a) ——
( )12EI

ML
b) —
( )11EI

(c) %

@) 2=

Datafor Q. 36 & Q.37 are given bel ow. Sol ve the problems and choose the correct answers.

A truss is shown hi the figure. M embers are of equa cross section A and same modulus of dasticity E. A

vertica force P is applied a point C.
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PR —
w

A A

- 2L -

Forcein the member AB of thetrussis
(@) P12

(0.)P/IN3

(c)P2

(d)P

Deflection of thepoint Cis

@ (2v2+1) PL
2  EA

PL

(b.) 2 =
PL
(c) (2\/5 +1)EA

(d.)(\/5+1)E—;

A rectangular column section of 250mni x 400mm is reinforced with five sted bars of grade Fe-500,
each of 20mm diameters. Concrete mix is M 30. Axid load on the column section with minimum
eccentricity asper 1S.456-2000 using limit state method can be gpplied upto

(a) 1707.37
(b.) 1805.30
(c.) 1806.40
(d.)1903.7

A concrete beam of rectangular cross section of 200mm x 400mm is prestressed with aforce 400kN
at eccentricity 100mm. The maximum compressive stress in the concreteis

(a) 12.5N/mm’
(b.) 7.5N/mm’
(c.) 5.0N/mm?

(d.) 2.5N/mm?
Theflexurd strength of M 30 concrete as per 1S456-2000 is

(a)3.83 MPa
(b.)5.47 MPa
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(c)21.23 MPa
(d.)30.0 MPa

In a random sampling procedure for cube strength of concrete, one sample consists of X number of
specimens. These gpecimens are tested a 28 days and average strength of these X specimens is
considered as test result of the sample, provided the individud variation in the strength of specimens
isnot morethan = Y per cent of the average strength. Thevaues of X and Y as per 1S456-2000 are

(a) 4 and 10 respectivey
(b.)3 and 10 respectively
(c) 4 and 15 respectively
(d.)3 and 15 respectively

Datafor Q.42 & Q.43 are given bel ow. Sol ve the problems and choose correct answers.

Assumestraight lineinstead of parabola for stress-strain curve of concrete as gven below and partid factor
of safety as 1.0.

LT

A rectangular under-reinforced concrete section of 300mm width and 500mm effective depth is reinforced
with 3 bars of grade Fe-415, each of 16mm diameter. Concrete mixis M 20.

42.

43.

The depth of the neutra axis from the compression fibreis
(a) 76mm

(b.)81mm

(c.) 87mm

(d.)100mm

The depth of the neutrd axis obtained as per 15:456-2000 differs from the depth of neutrd axis
obtained in Q.22 by

(a) 15mm
(b.)20mm
(c.) 25mm
(d.)32mm

An unstiffened web I-section is fabricated from a10mm thick plate by fillet welding as shown in the
figure. If yield stress of sed is 250M Pa, the maximum shear load that section can takeis
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:

3 R |
e
200mm
(a) 750 kN
(b.)350 kN
(c.) 337.5kN
(d.)300 kN

A fillet-welded joint of 6mm size is shown in the figure. The welded surfaces meet a 60-90 degree
and permissible stress in thefillet weld is 108 M Pa. The safeload that can be transmitted by the joint
is

100mm

.......... FYFYrYFIYYY,
s g

F ' I§ F
b e i . B o

(a) 162.7 kN

(b.)151.6 kN

(c.)113.4 kN

(d.)109.5 kN

Which one of thefollowingis NOT correct for sted sections asper |S: 800-19847?

(a) The maximum bending stress in tension or in compression in extreme fibre calculated on the
effective section of abeam shall not exceed 0.66 f, .

(b.) The bearingstress in any part of abeam when cdculated on the net areashal not exceed 0.75 c.

(c) The direct stress in compression on the gross sectiona area of axially loaded compression
member shall not exceed 0.6 f, .

(d.)None of the above.

A cantilever beam of length |, width b and depth d is loaded with a concentrated vertica load at the
tip. If yiddingstarts a aload P, the collgpse load shdl be

(@)2.0P
(b)15P
(c)1.2P
(d)P

In a constant head permeameter with cross section area of 10cm?, when the flow was taking place
under a hydraulic gadient of 0.5, the amount of water collected in 60 seconds is 600cc. The
permesability of the soil is
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(a) 0.002 cm/s
(b.)0.02 cmi/s
(c.)0.2cni/s
(d.)2.0cnv/s

Two observation wells penetrated into a confined aquifer and located 1.5km gpart in the direction of
flow, indicate head of 45m and 20m. If the coefficient of permeability of the aquifer is 30m/day and
porosity is 0.25, thetime of travel of an inert tracer from onewell to another is

(a)416.7 days
(b.)500 day s
(c) 750 days
(d.)3000 days

Assumingthat ariver bed leve does not change and the depth of water in river was 10m, 15 mand 8
m during the months of February, July and December repectlvely of apaticular year. The average
bulk density of the soil is 20kN/m®. The density of water is 10kN/m”>. The effective stress at adepth
of 10m below theriver bed during these months would be

(a) 300 kN/m’ in February, 350 kN/m?” July and 320kN/m”in December

(b.) 100 kN/m? in February, 100 kN/m” July and 100 kN/m?in December
(c.) 200 kN/m” in February, 250 kN/m? July and 180 kN/m?in December
(d.)300 kN/m’ in February, 350 kN/m” July and 280 kN/m? in December

For atriaxid shear test conducted on a sand specimen a a confining pressure of 100 kN/m? under
drained conditions, resulted in a deviator stress (o; — o3) at failure of 100kN/m” The angle of
shearing resistance of the soil would be

(a) 18.43°
(b.)19.47°
(C.) 26.56°
(d.)30°

A 3m high retanlng wall is supporting a saturated sand (saturated due to capillary action) of bulk
density 18 kN/m® and ange of shearing resistance 30°. The change in magnitude of active earth
pressure & the base due to rise in ground water table from the base of the foating to the ground
surface shall (y,, = 10 kN/m°)

(a) increase by 20 kN/m”
(b.)decrease by 20 kN/m’
(c.) increase by 30 kN/m?
(d.) decrease by 30 kN/m?

For two infinite slopes (one in dry condition and other in submerged condition) in a sand deposit
havingthe ande of shearing resistance 30°, factor of saf ety was determined as 1.5 (for both slopes).
The slope anges would have been

(a) 21.05° for dry slope and 21.05° for submerged slope
(b.)19.47° for dry slope and 18.40° for submerged slope
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(c.) 18.4° for dry slope and 21.05° for submerged slope
(d.)22.6° for dry slopeand 19.47° for submerged slope

A strip foating (8m W|de) IS designed for a totd settlement of 40mm The safe bearing capacity
(shear) was 150kN/m® and safe dlowable soil pressure was 100kN/m”. Due to importance of the
structure, now the footing is to be redesigned for tota settlement of 25mm. The new width of the
footingwill be

(a)5m
(b.)8 m
(c)12m
(d.)12.8 m

During the subsurface investigations for design of foundations, a standard penetration tet was
conducted a 4.5m below the ground surface. The record of number of blows is gven below:

Penetration depth (am)  Number of blows
0-7.5

7.5-15

15-22.5
22.5-30
30-37.5
37.545 7

Assuming the water table at ground level, soil as fine sand and correction factor for overburden as
1.0, the corrected ‘N’ vauefor the soil would be

(a)18
(b.)19
(c)21
(d.)33
A soil mass contains 40% gravd, 50% sand and 10% silt. This soil can be cl assified as

o OO O W W

(a) silty sandy gravel having coefficient of uniformity lessthan 60.

(b.)silty gravelly sand having coefficient of uniformity equa to 10.

(c) gavdly silty sand having coefficient of uniformity greater than 60.
(d.)gavdly silty sand and its coefficient of uniformity cannot be determined.

A saturated soil mass has atota density 22kN/m® and awater content of 10%. The bulk density and
dry density of this soil are

(a) 12 kN/m> & 20 kN/m® respectively
(b.) 22 kKN/m> & 20 kN/m?® respectively
(c.) 19.8 kKN/m® & 19.8 kKN/m® respectively
(d.)23.2kN/m® & 19.8 KN/m?® respectively
A stream functionis gven by:
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y=2Xy+(x+1)y?

Theflow rate across aline joiningpoints A(3, 0) and B(O, 2) is
(a) 0.4units

(b.)1.1 units

(c) 4 units

(d.)5 units

The circulation ‘I" aound a circle of radius 2 units for the vdocty fidd
u=2x+3y andv=-2y is

(a) - 6r units

(b.)- 12n units
(c)- 18 w units
(d.)- 24m units

A tank and a deflector are placed on africtionless trolley. Thetank issues water jet (mass density of
water = 1000kg/m®), which strikes the deflector and turns by 45°. If the velocity of jet leaving the
deflector is 4mls and dischargeis 0.1m°/s, the force recorded by the soringwill be

(a) 100N

(b.)100 +/2 n
(c)200n

(d.)200 V2N

Cross-section of an object (having same section normal to the paper submerged into a fluid consists
of asquare of sides 2m and triang e as shown in thefigure. The object is hinged a point Pthat is one
meter below the fluid free surface. If the object is to be kept in the pasition as shown in the figure,

thevaue of ‘X should be
I
m I
Trfine 1
By

(a) 23
(b.)4+/3
(c)4m
(d.)8m
Critical depth at asection of arectangular channd is 1.5m. The specific energy at that sedionis
(a)0.75m

(b.)1.0m

(c)1.5m

(d.)2.25rn
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A patidly open sluice gate discharges water into a rectangular channd The tal water depth in the

channd is 3m and Froude number is 2—\1/5 . If afree hydraulic jump is to be formed at downstream of
the sluice gate after the vena contract of the jet coming out from the sluice gate, the sluice gate
opening should be (coefficient of contraction Cc = 0.9)

() 0.3m
(b.)0.4m
(c.) 0.69m
(d.)0.9m

A triangular irrigation lined cana carries adischarge of 25m3/s a bed slope Wloo If the side slopes

of thecand are1: 1 and M anning's coefficient is 0.018, the centrd depth of flow is equd to
(a)2.98m

(b.)3.62m

(c)4.91m

(d.)5.61m

If tomato juiceis having apH of 4.1, the hydrogen ion concentration will be

(a) 10.94 x 10> mol /L

(b.)9.94 x 10° mol/L

(c.) 8.94 x 107> mol /L

(d.)7.94 x 10° mol/L

List-1 contains some properties of water/waste water and List-11 contains list of some tests on water/

wastewater. M ach List-I with List-11 and sel ect the correct answer using the codes given below the
lists:

List-1
P. Suspended solids concentration
Q. M etabolism of biodegradable organics
H. Bacteria concentration
S Coagulant dose
List-11
1. BOD
2. MPN
3. Jartest
4. Turbidity
Codes::

P Q R S
@ 2 1 4 3
(b) 4 1 2 3
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(c) 2 4 1 3
(d) 4 2 1 3
67. M ach List-I with Lig-Il and select the correct answer using the codes gven below thelists::

List-1

P. Thickening of sludge by chemica
oxidation

Q. Sabilization of sludge or chemica
treatment

H. Conditioning of sludge

S Reduction of sludgefloatation or
gavity

List-11

1. Decreasein volume of

2. Separation of water by heat

3. Digestion of sludge

4. Sepaaion of water by

P Q R S
@ 4 3 1 2
) 3 2 4 1
c) 4 3 2 1
@d) 2 1 3 4

68. A crcular primary clarifier processes an average flow of 5005m>/d of municipa waste water. The

overflow rateis 35m°/m?/d. The diameter of darifier shall be

(a) 10.5m
(b.)11.5m
(c)12.5m
(d.)13.5m
69. M ach List-1 with Lig-Il and select the correct answer usingthe codes gven below thelists:
List-1
P. Releasevalve
Q. Check vave
R. Gatevave
S Pilot vave
List-11
1. Reducehigh inlet pressureto lower outlet pressure
2. Limit theflow of water to singedirection
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3. Removeair hornthe pipdine
4. Soppingtheflow of water in the pipdine.

Codes::
P Q R S
@) 3 2 4 1
(b.) 4 2 1 3
(c) 3 4 2 1
(d) 1 2 4 3
70. In acertain situation, waste water discharged into ariver mixes with theriver water instantaneously

and completely. Followingis the data available:
Wastewater DO = 2.00 mg/l
Dischargerate = 1.10 m*/s
River water DO = 8.3mg/l
Flow rate= 8.70m’/s
Temperature= 20°C
Initial amount of DO in the mixture of waste and river shall be
(a) 5.3mg/l
(b.)6.5mg/l
(c.) 7.6mg/l
(d.)8.4mg/l

Datafor Q.71 & Q.72 are given below. Sol ve the problems and choose correct answers.
A city isgoingto instal the rgpid sand filter after the sedimentation tanks.
Usethefollowing data

Design loadingrateto thefilter — 200m*/m°d

Design flow rate —05m’/s

SQurface areaper filter box ~ —50m?

71.  Thesurfacearearequired for the rapid sand filter will be
(a) 210m’
(b.) 215m°
(c.) 216m°
(d.)218m’
72.  Thenumber of filters required shall be
(a)3
(b.)4
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(c)6
(d.)8

The culturable commanded areafor adistributary is 2 x 10° . The intensity of irrigation for acrop
is 40%. If kor waer depth and kor period for the crap are 14cm and 4 weeks, respectively, the peak
demand dischargeis

(a)2.63m’/s
(b.)4.63 m’/s
(c)8.58 m’s
(d)11.58 m’/s

Uplift pressure at points E and D (figure A) of astrai ght horizonta floor of negligble thickness with
asheet pilea downstream end are 28% and 20%, respectively. If the sheet pileis at upstream end of
thefloor (figure- B), the uplift pressures at points D; and C; are

Y I——
[ el e
i1
fionwedh FequteD

(a) 68% and 60% respectively
(b.)80% and 72% respectively
(c.) 8%% and 70% respectively
(d.) 100% and zero respectively.

A launching apron is to he designed at downstream of a weir for discharge intensity of 6.5 m*/s/m.
For the design of launching aprons the scour depth is taken two times of Lacey scour depth. Thesilt
factor of the bed material is unity. If thetall water depth is 4.4m, the length of launching apronin the
launched position is

(@) 5m
(b)4.7m
(c)5m

(d)5+BEm

Datafor Q.76 & Q.77 are given be ow. Sol ve the problems and choose correct answers.

A four hour unit hydrograph of a catchment is triangular in shape with base of 80 hours. The area of the
catchment is 720km?. The base flow and ¢- index are 30m’/s and 1 mm/h, respectively. A storm of 4 cm
occurs uniformly in 4hours over the catchment.

76.

The pesk discharge of four hour unit hydrographis
(a) 40 m*/s
(b.)50 m%/s
(c.) 60 m%/s
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7.

78.

79.

80.

all the test
s

(d.) 70 m%s

The pesk flood discharge dueto thestormis

(a) 210m*/s

(b.)230m*/s

(c.) 260m°/s

(d.) 720m*/s

For a25cm thick cement concrete pavement, analy sis of sresses gves the followingvaues:
Whed load stress dueto corner loading ............. 30kg’cm2

Whed load stress dueto edgeloading ............. 32kg/em?’

Warpingstress a corner region duringsummer ............. 9kg’cm2

Warpingstress a corner region duringwinter ............. 7kg’cm2

Frictional stress duringwinter ............. 4kg/cm
The most critica stress vauefor thispavement is
(a) 40kg/cm?
(b.)42kg/ e’
(c.) 44kg/cm?
(d.) 45kg/cm?
Thefollowing observations were made of an axl e-load survey on aroad:
Axleload (kN)  Repetitions per day
35-45 800
75-85 400

The standard axle-load is 80kN. Equivalent daily numbers of repetitions for the sandard axl e-load
are

(a) 450
(b.)480
(c.) 800
(d.) 1200

A trangport company operates a scheduled daily truck service between city P and city Q. One-way
journey time between these two cities is 85 hours. A minimum layover time of 5 hours is to be
provided a each city. How many trucks are required to providethis service?

(a)4
(b.)6
(c)7
(d.)8
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81.

82.

83.

85.

all the test
s

A singe lane unidirectional highway has a design speed of 65kmph. The perception-brake-reaction
time of driversis 2.5 seconds and the avenge length of vehicles is 5m. The coefficient of longtudina
fiction of the pavement is 0.4. The capacity of thisroad in terms of ‘vehicles per hour per lan€ is

(a) 1440
(b.)750
(c)710
(d.)680

A road is having ahorizonta curve of 40Cm radius on which a super- devation of 0.07 is provided.
The coefficient of laterd friction mobilized on the curve when avehicleistravelling a 100 kmph is

(a)0.07
(b.)0.13
(c)0.15
(d.)o.4

Consider the system of equations Angy X = Ay Where, A is ascaar. Let (A, x) be an eigen-
pair of an egen vaue and its corresponding eigen vector for red matrix A. Let | be a (n x n) unit
matrix. Which one of thefollowing statement is NOT corntact ?

(a) For a homogeneous n x n sysem of linear equations, (A —Al)x = 0 having a nontrivid solution,
the rank of (A—Al) islessthan n.

(b.)For matrix A™, m beingapositiveinteger, (A", x;") will bethe e gen-pair for dl i.
(c)If AT =A™ then | = 1 for all i.

(d.)If AT =A, then A; is red for all i.

Transformation to linear form by subgitutingv = yl'n of the equation

Y
dt
will be

+p()y =q(t) y"; n>0

(@) S + (1= mpv= - g
(b)) % + (1-n)pv=(1+n)qg
(c) % + (1+n)pv =(1-n)q

(d) % + (1+n)pv =(1+n)q

A ral engne accelerates from its gationary position for & seconds and travels a distance of 280m.
According to the M ean Vaue Theorem, the speedometer a a certain time during acceleration must
read exactly

(a) 0 kmvh
(b.)8 km
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(c) 75 km/h
(d.) 126 kmvh
2
The solution of % + 2% +17y = 0; y(0) = 1%(2} =0 intherange 0 < x< % is gven by

87.

88.

1.
@) e‘x(cos4x+zsn4xj
. 1.
(b.) e (cos4x—zsm4xj
ax 1.
(c) e cosx—zsnx

(d.) e (cos4x— %rsi n 4xj

Vaueof theintegral gS(xydy—yzdx) , Where, cis the square cut from thefirst quadrant by thelines x
=1andy = 1 will be(Use Green’s theorem to changethelineintegra into double integrd)
1
a —
@3
(b.)1

3
(c) 5

@3

Consider likdy applicability of Cauchy’s Integgd Theorem to evauate the following integra
counterclockwise around the unit circlec. | = CJ3 sec zdz,

c

z being a complex variable. The value of | will be

(@)1 =0: singularities set = ¢

(b.)I =0: singul arities set = {J_rz 5 Tn=012........ }

(c)l =m/2:singularities set = {+n7;n=0,12......... 1

(d.)none of above

Datafor Q.89 & Q.90 are given bel ow. Sol ve the problems and choose correct answer.

Givea> 0, wewish to cdculateits reciprocad vaue 1/aby using Newton Raphson M ethod for f(X) = 0.

89.

The Newton Rgohson dgorithm for the function will be
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all the test

1 a
(@) X = E(XK +zj

a
(b) XK+1=(XK +§XKJ

2

(C) X =2, —a%

a
(d.) X = % _E XKZ

90. For a=7and startingwith X, = 0.2, thefirst two iterationswill be
(a)0.11, 0.1299
(b.)0.12, 0.1392
(c.)0.12,0.1416
(d.)0.13, 0.1428
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