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1.

0.1-0.20 Carry One Mark Each

solution for the system defined by the st of equa-
onsdy +3z2=8; Ix=2=2:and I+dy=5i

4
fRlraliy=NLz= o M ruliy= -;2=2

P | =

1
r=liy==

5ie= 2 (d) nopexistent

The differential equation j—"' = 025 " | {o be
o )

solved using the backward {implicit) Euler's

method with the boundary condition v = 1 at

r=Dand with a step size of 1. What would be the

valueof yatxr =17

{a) .33

{c) 2.00

() 1.67
() 2.33

. The necessary and sufficient candition for a surface

o b called as a free surface is

{2} no stress should be acting on it

(b} tensile stress acting on it must be zero
{c) shear stress acting on it must be zero

() mo point on it should be under any stress

. ‘Mahr's circle for the state of stress defined by

30 q
0 30 MPa is a eirele with

{a) center at (0, 0 and radiuzs 30 MPa
(B) center at (0, 0) and radius 60 MPa
(¢} center at (30, 0} and radius 30 MPa
{4} center al (30, 0) and zera radius

. The buckling load I* = P,, for the column AB in

the figure, as K; approaches mfinity, become o

3
"L.:,EE , where o s equal lo

P

B

|- Nexural rigidity, Ef

@mmnﬂ spring of stiffress Ky

(o) 0.25
[ty 2.05

{4 1.00
(] 4.00

- Aldong shaft of dlameter d is subjected to twisting

marrent T at ils ends. The masdmum normal stress
acting at its cross-section is equal to

(a) Ber (b E
! o RS

3T =T
) — Lo B, ¥
[}mi, @) =g

« If the characteristic strength of concrete £ is

defined as the strength below which ot more
than 50% of the test results are expecled bo fall,
the expression for £, in terms of mean strength
and standard deviation 5 would be

(a} f,—0.16455 {5 fo — 10455

(€) fa () f, + Lo455

The range of void ratio between which quick sand
condition cecurs in cohesionless granular soil
deposits is
i7) 0.4-05
(e} 0.8-0.9

(4 h6—0.7
{d) 1.0-1.1

. Figure given below shows a smooth vertical grav-

ity refaining wall with cohesionless soil backfill
having an angle of internal friction 4. In the
graphical representation of Rankine's active earth
pressure for the retaining wall shown In figure,
lepgth OF represents

F
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11.

1%

13

14.

(@) verlical siress al e base

B wvertical siress at a height H/ 3 from the base

vy fateral earth pressure af the base

) lateral earth pressure at @ height H /3 from the
Dase

. Which of followmg statement s NOT true (s the

context of capillary pressore in soils?

(i} Wales is under tension in capiilary zone

(i Pore waler pressufe is negative in capillary
zone

{¢) Effective stress increases due to capillary
pressire

() Capillary pressune ks more in coarse gralned
siils

A channel with o mild slope is lollowed by a hori-
sontal channel and then by a steep channel. What
gradually varbed fow profiles will gecur?

(M My, H,. 5 {6} My, Hy, 5,

() My, Hy, 5 (@) M;, Hy, 5

To provide safety against piping failure, with a
factor of safely of 5, what should be the
mmaxiium permissible exif gradient for soil with
specific gravity of 2.5 and parosity of 0.35?

fah (155 () 0167

(e 0.193 {d) 0.213

[dentily the FALSE statement from the following:
The specific speed of the pump increases with
(o} increase in shaft speed

(4) increase in discharge

{c} decrease in gravitational acceleration

() increase in head

Faor steady flow to a fully penetrating well in a
confined aguifer, the drawdowns al radial dis-
tances of ry.and r, from the well have beer mea-
sured ass; and 5, respectively, for a pumping rate
of Q. The transmissivity of the aquifer is equal to

In 2
e il ﬂ Ln{r]. = rtj
“atm Y een

5"_ rafn fy=r
2 I [s:fs,] (d) mJ':'!T
inf %]

wEy

(e

15, Todetermine the BODY of a wastewater sample, 5,
10 anad S0mL aliquods of the wastewaler were ;15.
luted 1o 300 mL and incubated at 20°C in BOHY
botties for 5 days,

The results were as lollows
S1. No. [Wastewater Volume, [Initial DO,[DO Afier 3]
days,
mL mp/L mg/L

L 5 9.2 69

L 10 9.1 44

i 50 B4 0o
Based on the data, the average BOD, of the waste-
waler is equal to
{a) 13953 mg/L (b) 1265 mg/L
(c) 1098 mp/L (dy 722 mg/L.

16. The eumulative nolse power distribution curve

17.

ata certain location is given below,

1)
Percent of lime
greater thian
staled value
U .
50 Pense Lavel dBA e

The value of Ly, is equal to

{a] S0 dBA (h) 80 dBA

(e}, 70 dBA (f} &0 dBA

A synthelic sample of water is prepared by add-
ing 100 mg Kaolinite (a clay mineral), 200 mg glu-
cose, 168 mg NaCl, 120 mg MzS0,, and 111 mg
CaCly o 1 liter of pure water. The concentrations
of total solids {TS) and fixed dissolved solids
(FDShespectively in the solution in mg/L are
equai to

) 699 angl 590

{¢) &99 and 199

{b) 599 and 399
{d} 699 and 199

. If aggregate size of 50-40 mm is to be tested for

finding oul the portion of elangated aggregates
using length gouge, the slot length of the gauge
should be s 2
fmh Bl mm
fe] 53 mm

() 45 mm
(4] ¥ mm

- Mame the traffic survey data which is plotied by

means of "Degire lines”™,
{a) Accident

(I Classified volume

tc) Origin and Destination
{d} Speed and Delay
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0.

21

In case of governing equations for caleul
wheel load sirezzes usin ua

approach, the lollowing spape

timg,
£ Wﬂstcrgaﬂrd's
ments are made.

I Load stresses are inve

]
wheel load TEElY proportional o

II. Modulus of s ion
e cn.lzﬁlg;:t:‘:: reaction is usefu] [or
ta) Bothslatements are TRUE
(b} 1is TRUE and 1T is FALSE
(¢} Both statements are BALSE

(d) | s FALSE and I1is TRUE

Q.21 to Q.75 carry two marks each

2 =2 3
Foragivenmatrix A= | -2 -1 & |, oneofthe
1 20

eigenvialues is 3, The other two eigenvalues are
{a) 2,-5 () 3,-5

) 2,5 d) 3,5

The directional derivative of flx, y, z) = 22 +37 +

= at the point P: {2, 1, 3) in the direction of the
veclora=i=2kis

(i) — 2,785
{c} = 1.789

{h) = 2.145
() 1000

A class of first year B. Tech. students is composed
of four batches A, B, C and [, each consisling of
30 students. It is found that the sessional marks
of students in Engineering Drawing in batch C
have a mean of 4.6 and standard deviation of 2.3,
The mean and standard deviation of the marks
for the entire class are 5.5 and 4.2, respectively. It
is decided by the course instructor to normalize
the marks of the students of all batches to have
the same mean and standard deviation as that of
the entire class. Due to this, the marks of a stu-
dent in batch C are changed from 8.5 to

{n} 6.0 ) 7.0
{c) 8.0 (d) 2.0

A 2™ degree polynomial, fx), has values of 1,4,
and 15 at x = 0, 1, and 2, respectively. The inte-

2
gral [ f(x)dx is to be estimated by applying the
i

trapezoidal rule o this data. W_h.u is the E"rﬂj:ll'
{defined as “trie value —approximate wvalue”)in
the estimale 7

2
(a) -% ) =3

2
i) 0 ) 3

28.

Whal s the area con -
P e nats vmen 1o the circles r =g and

{a) 0.524 0%
{e} 1047 o

(b a1 o
i} 1228 o

Using Cauchy's integral theorem, the value of the
integral {integration being taken in counter cinck-

- Uy
wise direction) f—f{ - :'— iz 1y

2n

() f—]—m o %-ﬁ?rr'
- i
feh -HT—Elﬂ:r (i) 1

- There are 25 calculators in a box. Two of them are

defective. Suppose 5 calculators are randomly
picked for inspection (ie., cach has the same
chance of being selected), what is the probability
that anly one of the defective caleulators will be
Included in the inspection ?

{mh

|
0 5

o B

1
il ) 3
A spherical naphthalene ball exposed to the at-
mosphere loses volume at a rale praportional to
ils instantaneous surface area due bo evaporation
If the initial dinmeter of the ball is 2 cm and the
diameter reduces bo 1 cm after 3 months, the ball
completely evaporates in
() & months {5 9 months
() 12 months {d) infinite time

. The solution of the differential equation,

P :—y+2,r_||.---x+'i=n, given thatatr=1,yslis
T

i 5T
=37 25°

. A simply supporied beam AB has the bending

moment diagram as shown in the following fig-
ure.

M

Wwww.onestopgate.com



31.

32

33

The beam is possibly under the action of follow-

g Poagds:

fm) Couplesof M at Cand 2Mat

i Couples of 2M al Cand M at D

) Concentrated loadsol M/ Lat Cand 236 /L at D

ld) Concentrated load of M /L at C and couple of
M at D

For the section shown below, second moment of
the area about an axis 4/4 distance above the
Bottom of the ares s
b
d
3 Fr= I
® % udiry
Pha* bd”
“s Y
Consider the beam AB shown in the ligure
below. Part AC of the beam is rigid while Part CB
has the flexural rigidity EL identify the correct
combination of deflection at end B and bending
moment at end A, respectively.
F
c B
. - - 1. J
i ! A
pL’ pL’
() Sgp - 2P {t) ;ﬁ—ﬁ-
8PL spL’
(3] Tﬁ!—.ZFL i) —3-EI_—,FL
A beam with the cross-section given below is sul-

jected to a positive bending moment (causing
compression at the lop) of 16 kN-m acting around
the horizontal axis. The lensile force acting on the
hatched area of the cross-section is

T

T3

34,

a5

) wores by 5.9 kM
[} 5.9 kN lefy 178 ki

T-section of a beam Is formed by gliing wonden
planks as shown in the fligure belaw. 1 this beam
lransmils a constant vertical shear force of
3000 M, the glue at any of the four joints will ke
subjocted loa shear force [in ki peT meter lengthof

-

pg—g—8

faiake 74

200 —

fmy 3.0 (B 40
(e} 8.0 {d) 10.7

If a beam of rectangular cross-section is subjected
to.a vertical shear force V, the shear force carried
by the upper one-third of the cross-section is

() zero i) 7
8v )
) 7 () 3

» A thin-walled long cylindrical tank of inside

radius r 15 subjected simullaneously to internal

£as pres=ure pand axial compressive force F at its
ends. In order to produce ‘pure shear’ state of stress

in the wall of the cylinder, F should be

equal to
fmym pr"' it 2n pr
fc} 3n pA (dd} 4m pr*

. Vertical reaction developed at B in the frame be-

Iow due to the applied load of 100 kN [with 150,
000 mim’ cross-sectional area and 3125 = 10° mm?
moment of inertia for both members)is
LEWD kN
&, #n -

N

intemmal hinge

T+

A
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549 kN
g} B2k (b 302 kN #1. As per 15:456-2000, consider the following state-

) 663 kN i) 941 ki mants
a8, Consider the baam ABCD and the influence line L The modular ratio considered in the working
as shown below. The influence line pertains fo :::9 method depends on the type of steel
A B c B 11 There is an upper limit on the naminal shear
¥ o LY = rs siress n beams (even wilhshear reinforcement )
L '"m}"“ i due to the possibility of crushing of concrele
— - f 2 — in diagonal compression, )
_ﬁ-—"”ﬂ]t NI A rectangular slab whose length is equal o
its width may not be a twe-way slab for some
A $ ¢ D support conditions.
The TRUE staternents are
{a) reaction at &, R, o) only Land 11 () only 11 and 111
{b) shear force at B, V, i) only band 11 () 1, 1l and 111
{c) shear force on the laft of C, Ve 42, In the design of welded tension members, con-
sider the following statements :
{d) shear force on the right of C, V2 I The entiee croassschions] aren-of the-ton-
nected leg is assumed to contribute (o the ef-
] {
19, E;ur?:::fxniiur C o For the beam shown in the fecthve ared in case OF sigles:
I Twoangles back-to-back and tack-welded as
A ! per the codal requirements may be assumed
5 Ty —HB to behave as a tee section.
_ intemnal hinge Il A check on sienderness ratio may be neces-
L L L L J Sary in some cases.
! ™ 4
The TRUE statements are
1 {a} only Land 1T (b} only I and 11
(a} 3 ® 3 (c) only Tand 11l (d) |, Hand 1l
c) 3 {1 43, Consider the following statements
4 1 Effective length of a battened column is usu-
40, Assuming concrete below the neutral axis to be ally increased to account for the additional
cracked, the shear stress across the depth of a sin- load on battens due to the lateral expansion
y-reinforced rectangular beam section of columns. )
gl 5 bnl'gull the neutral axis and Il As per 15: BOO-1984, permissible stress in
{#) increases parabolically to bending compression depends on both Euler
then drops suddenly to zero value buckling stress and the yield stress of steel.
(b) increases parabolically to the netitral axis and I As per IS: B00-1984, the effective length of a
then remains constant over the remaining column effectively hetd in position at both
depth ends but not restrained against m-m:nés
{c} increases linearly to the neutral axis and then W":;E: greater than that in the ide
ins constant up bo the tension steel cond
i i The TRUE statements are
(d) increases parabolically to the neutral axis and (a) onlyfand Tl (b) only Mand III

mmmmﬁuntupmmmiﬂﬂm {c) only | and 111 (d) 1, Tand M
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44, When the triangular section of & beam as shown

45

16,

below becomes o plastic hinge. 1he compressiva
force acting on the section (with o, denoting the
yiehd stross) booomes

blier, ) 2hlr
{m} % (i 3
2 3

Consider the following staterments:

I. The width-to-thickniess ratio limitations on the
pliate elements under compression in steel
members are imposed by 15: 800-1984 in or-
der to avoid fabrication difficulties.

II. In a doubly reinforced concrete beam, the
strain in compressive reinforcement is higher
than the strain in the adjoining concrete,

. Ifa cantilever I-section supports slab construe-
tion all along its length with sufficient fric-
lon between themn, the permissible bending
stress in compression will be the same as thal
in tension,

The TRUE statements are
() only 1 and 11 (&) only I and 111

{c} only Land 11 (&) 11 and 111

i

List — 1 below gives the possible types of failure
for a hinite soil slope and List - 11 gives the rea-
sans for these different lypes of failure. Match the
items in List - Lwith the iterns in List - 11

List =1 List - 11

P Base failure 1 Soilz above and below
the toe have same
strength

2 Face failure 2 Soil above the loe s
oomparatively weaker

R Toe tailure 3 Soil above the toe is
comparatively slron-
Ber

(@) P-1 Q2R3 ) P23 R-1

(e} P-200-1 1R-3 () P-33-2 R-1

47.

51.

For the soil profile shown in figure below, jhe
minimum number of precast conerete piles 01‘31‘.0
mm diameter required to safely carry the load for
2 Biven factor of safety of 2.5 (assuming 100%,
efficiency four the Pile group) is equal to

.‘-L’]OP kM

Medium stiff clay
¢, = 100 kPa
o= 0.57

Stiff clay

Cy = 150 kPa
(B 15
(d) 25

f@) 10
(e} 20

In a standard proctor test, 1.8 kg of moist soil was
filling the mould (volume = 944 cc) after
compaction. A soil sample weighing 23 & was
taken from the mould and ovendried for 24 hours
at a lemperature of 110°C. Weight of the dry
sample was found to be 20 g, Specific gravity of
soil salids is G = 2.7, The theoretical maximum
value of the dry unit weight of the seil at that
waler content is equal bo

{a) 4.67 kN/m® 115 kN/m?
) 1626 kN/m’ () 18.85 kN/m®

. A sample of saturated cohestonless soil tested ina

drained triaxial compression test showed an angle
of internal friction of 30°, The deviatorie stress at
fallure for the sample at a confining pressure of
200 kPa is equal o
{7} 200 kPa

fc) 600 ka

(6) 400 kPa
() B00 kPa

. The thickness of the laminar boundary layerona

flat plate at a point A s 2 cm and at a point B, 1m
downstream of A, is 3 cm. What is the distance of
A from the lead ing edge of the plate?

(@) .50 m (£} 0.80 m
fe] L.O00m (@) 1.25m
The velocity field for flow is given by

Tl:'='[5.'h‘-r-by+?::|i--rm:r5yf'EI:]-i-rﬁ.l:rZ,'fh-ﬁ
and the density varies as p = pexp {=21}. In orcler
that the mass is conserved, the value of L should be
(e} —12 (B =10

&) =8 ) 10
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52, Inoa cultivaled arca, the soil has porosity of 45%

&

and field capacity of 3% Fora particular crop,
the root zome depthis 1.0 m, the Peermarent wilting
paintis 1% and the consumptive use is 15 mm/
i M the irrigation efficiency 1s 60%, what should
be: the Frequency of irtigation sudh that the moisture
conlent does not {all below 50% of the masimum
available moisture ?
w) 5

€} 3

{bF 6 of
154

A hydraulic jump occurs in a rectangular,
harizontal, frictionless ehannel, What would be
the pre-jump depth if the discharge per unit width
2m’/s/mand the energy lossis 1 m 7

) G2m (i) 03 m

i) 08m ) 0.9 m

During a 3 hour storm event, it was observed that
all abstractions other than infiltration are
negligible. The rainfall was idealized as 3 cne hour
storms of intensity 10 mm/hr, 20 mm/hr and
10 mm/hr respectively and the infiltration was
idealized asa Horton curve, f= 6.8+ 8.7 exp(-1)
if in mm/hr and t in hrj. What is the effective
rainfall?

{a) 10,00 mm f 11.33 mm

{e) 1243 mm () 1263 mm

A very wide rectangular channel is designed o
carry a discharge of 5 m'/'s per meter width. The
design is based on the Manning's equation with
the roughness coefficient obtained from the grain
size using Strickler's equation and results in a
normal depth of 1.0 m. By mistake, however, the
engineer used the grain diameter in mm in the
Strickler’s equation instead of in meter. What
should be the correct normal depth ?

{a) 0.32m (%) 0.50m
(€) 2.00m i} 3.20m

. The flow of glycerin (kinematic viscosity

v =5 » 107 m?/s) in an open channel is to be
modeled in a laboratory flume using water
{r = 107 m? s} as the llowing fluid. If both gravity
and viscosity are important, what should be the
length scale (i¢ ratio of prototype lo model
dimensions } for maintaining dynamic similarity?
) 1 b 22

) 63 {d) SO0

57 The mean indoor airbarne Chloreform (CHCL)

58.

mrbcer!{l-ralum na room was determined 1obe 0.4
HE/ . Use the following data: T = 293 ¥,
=1 atmosphere, [t = 82.05 « 10 atm m? f mol-K,
Adomic weights: C = 12, H = 1 Cl = 355, This
tonceniration expressed in paris per billion
ivolume basis, ppbw) s equal 1o

ir) 1.00 pphy 1) 0220 pphv
fc) 010 pphw () (.08 ppby

The composition of a cortain MSW sample and

specific weights of its various compone
given below. D

Compoment  Percent by Weight | Specific Weight
Tkg/m)

Food waste 50 e il

Dint and Ash 30 500

Mlastics 10 &5

Wood and 10 125

Yard waste

Bl

Specific weight (kgz/m") of the MSW sample is
{my 319 217
ey 209 (d} 199

- Asubgrade soil sample was lested using standard

CUBR apparatus and the observations are given
bl

Load, kg Eenetration, mm
6.5 25
B0.5 30

Assuming that the load-penetration curve is
convex throughout, the CBR value (%) of the
sample is
(a) 65
£y 4.4

(B 5.5
(dy 3.8

A vehicle moving at 60 kmph on an ascending
gradient of a highway has to come tastop peosition
o aveid collision with a stationary object. The ratio
of lag to brake distance is 6 : 5. Considering total
reacHon time of the driver as 2.5 seconds and the
coefficient of longitudinal friction as (.36, the

valie of ascending gradient (%) iz
() 3.3 (ty 4.8
i) 53 (d) 6.8
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&1,

Far designing a 2-phase fixed type signal at an

Data for 5% CBR value

intersection having Morth-South and East -West Mo of Standard Axles, man FFotal Thickness o
roud where anly straight ahead traffic s permitted, =5 ¥
the following data is available. fard]
25 6400
[Parameter North South East  West ETE) 570
Pesign Hour ] 40 700
Flow (PCU fhir) | 1000 0 900 550 fa) 620 mm i) #40 mm
Salurabion Flow fel 870 mm {d) 700 mm
(PCU /) 2500 2500 3000 | 3000 65. The abserved magnetic bearing of a line OF was

@

Total time Jast per cyele is 12 seconds. The cycie
length {seconds) as per webster's approach is

) &7 () 77
(e) 87 (e} 91

- On an urban road, the free mean speed was

measured as 70 kmph and the average spacing
between the vehicles under jam condition as
7.0m. The speed-flow -density equation is given by

U=u"[l_ﬂ and g=Uk

where U = space-mean speed (kmph); U= free
mean spee Ekrnp:%; k = density {veh/km};
& = jam density (v fkm); = flow (veh,/hr).
The maximum Flow (veh hg per lane for this
condition is equal to

{a) 2000 {b) 2500

fe} 3000 (e} Mone of these

Al a harizontal curve portion of a 4 lane
undivided carriageway, a transition curve is to
be introduced to attain required superelevation.
The design speed is 60 kmph and radius of the
curve i 245 m. Assume length of wheel base of a
longest vehicle as 6 m, superelevation rate as 5%
and rate of introduction of this superelevalion as
1in 150. The length of the transition curve (m)
required, if the pavement is rotated aboul nner
edge is
{o) 814
{c} 715

{b) 850
) 110.2

- Using IRC: 37 - 1984 “Guidelines for the Desipn
of Flexible Pavemnents” and the following data,

choose the total thickness of the pavemient.

No. of commercial vehicles when canstruction s
completed= 3723 veh Sday

Annual growth rate of the traffic = 5.0%
Design life of the pavement = 10 years
Nehicle damage factor = 2.4

CBR value of the subgrade sail = 5%

found 1o be 185° It was later discovered that sta-
tion O had a local attraction of + 157, The true
bearing of the line OE, considering a magnetic a
magnetic declination of 3.5* E shall be

{iy 180° () 187°

() 1907 {a) 193°

66, A Hench Mark (BM) with Reduced Lewvel

(RL) = 155305 m has been established at the flpor
of a room. It is required to find out the BL of the
underside of the roof (R} of the room using Spirit
Leveling. The Back Sight (BS) to the BM has been
observed as l.EﬂﬂmwhtreastheFmﬁdghthSjt-u
R has been observed as 0.575 m (Staff held
inverted). The RL {m} of B will be

() 155.880 (b} 156.230
(¢) 157.380 (d) 157,860

67, Consider the following figure, which is an extract

from a contour map (scale = 1;20,000} of 2n ares.
An alignmentof a road at a ruling gradient of 4%
is to be fixed from the point O and beyond. What
should be the radiusof the arc with O as the center
to get the point of alignment on the next contour

Jie

Jom Kom S0m Yom
() 0.025 cm {b) 0.25 cm
i 25cm () 5.0cm
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‘58, Inthe liguregivenhelow, ihe lemgths PO WO 307

Jand QR{WCB:45°) respectivetyy
of decimal are pectivelyuptothreeplaces

. tinms 74

In a rapid sand filter, the time for reaching past
breakihrough [Ty is defined as the llmtlfqa‘:psh:z
" from start of (ier run 1o the time at which tha
O HOmIN, | D00E ) turbidity of the eliluent from the filler is greater
& than 25NTU. The thme for reaching terminal head
loss (T} is detfined s the time elapsed from the
start of the filler run to the time when head less

across thi filter is greater than 3 m,

P VOO, 300E) T4, The effect ol increasing the filter depth
. {while keeping all other conditions same) on
Tyand Tyyis
(a) 273.205, 938186 (B) 273.205, 551,815 e T“i'":m“"d Moo
N both Ty and Ty, increase
{) 551.815, 551.815 () 551.815, 638,186 )7, decriasen s T, increases
#9. During a leveling work alang a falling gradient () both Ty and Ty decrease

using @ Dumpy Level and a Staff of 3m length, ;
T i Py e |aken:].¥35, 75. The effect of increasing the filter loading rate

2.935, 0,260, 1.320, What will be the correct order {while keeping all other conditions sames) on Ty
of booking these four readings in a level book ? and Ty is
é'?:i-:t?ﬂk Stght, 1S Intermediate Sight, F5 : Fore i} Tyincreases and Ty, decreases
]
Toi
(n) BS, £5, BS, FS %) BS, 1S, FS, 5 i} both Ty and Ty incraase
(c) BS,1S,1S,FS () BS, IS, BS, FS fes: TOcHie anch T, o soms
Common Data Questions id}) both Tg and Ty, decrease
Laliribary sieve anklysic was catidad ouk on-4 Linked Answer questions : Q.76 to .85
soil sample using a complete set of standard 15 carry bwo marks each
sleves, Out of 500g of soil used in the test, 200g : 3
was retained on IS 600y sieve, 250 was retained - Statement of Linked Answer Questions 76 and 77

on 15 5004 sieve and the remaining 50g was re-
lained on IS 4250 sieve.

70. The eoefficient of uniformity of the soil is

Consider a propped cantilever beam ABC
under two loads of magnitude I each as shown

() 0.9 {10 in the figure below. Flexural rigidity of the
() 1.1 {df) 1.2 bearn is E1
71. {:hescplassificaﬁun of d't:b;::s . . 2z % {
{:: GP () GW J PaiE - -
Common Data for Questions 72, 73; : i ' ] |
For a catchment, the S-curve (or S-hydrograph) =

due to a rainfall of intensity | cm/hr is given by
Q=1 {1 + 4 exp (-t {tinhe and Qinm'/s). e The riacinati s
72, Whal is the area of the catchment 7

9l 9Pa
0% S8 L ki (1) 0.36 ki (a) S uprards) {8y T (downmwards)
(e} 1.00 krn® () 1.28 km®
73. What will be the ordinate of a 2-hour unil 9P apn L
hydrograph for this catchment at £ = 3 hour ? i AL (upwards} () S {downwards)
(o} D13 m%/s (b) 020 /s
(e) 0.27 m*/s () .54 m'Ss
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L. ()
11 )
21, {b)
3L ()
41, ()
51 (k)
61 {h)

71 ()

BL. (d)

ANSWERS

10. ()
20. (d)
30 {n)
4. (dy
50. (b
60, (b)Y
70. {d)

80. ()

FR] 3. fa) 4. (id) 5 6, (i) T B. (o} 9. {a)
12.4c) 13, (d} 14, ja) 15 (¢ 16, ) 174 18 {a} 1940
Wie)  Wd)  Adm) S0 6.0 TN () 29.(a)
Refm)  B\ode) M) /B /() e B 9.4
41, ‘d] 43, (a) 4. () 45, ] 46, id) 47. () 48 () 49, by
52.4c)  53.(W)  S44d)  S5(M  S6d)  STd) S&.(M 590
62.(0)  63d)  BA.(c)  BS.(D) GG (] BT.0¢) BAL(R)  6B.(a)
71.(b) 73.(% Td.(a) IS (d) 76. {c) 7. (@) 78. (b 79. (k)
82. (K B3, (d) 84. (¢} B5. {c)
EXPLANATIONS
Given, the set of equations, Ox + &y +32=8 Applying Ry — Ry - 2R, we get
1x+0y-12=2 2 0 =1 ¥ 3
Jx+2y+0z=5 02 % yla|2
D4 3 x 8 00 0D 2 4
20 -1||y|=|2 Rank of & # Rank of B
32 0 ||z 3 As incosistent, thus there 15 no solution.

AX=8,

Applying

where B = Argument matrixof A
Applying Ry —» Ry — Ry, we get

L ©

1

[0 4 3
20 -1
|-3 2 0
Ry 0 Ry, By ¢ [y, we gt
2 0 -1
32 0

3

E
¥

z
L

x

¥
z

5

i

Applying R~ Ry— 5 we g¢

2 [J — l r:’
3

0 2 E ¥

o4 3 QE

]

Given, 1= [

W o
0 30

where py= 30 MPa,
pa = W MPa

and

g=0

Therefore diagram is
. Centre = {30, () Radius = 0m.
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L

: z
n

PH=[-'_|:-—
¥ 4

4

Movstress should be acting on it.
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