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Attention :

L. Paper consists of Part A (Civil and Structural) and Part B (Electrical) and Part C (Mechanical) arnd orly
one Part is to be allempied as per oplion given in the Application Fbrm Candidales should atiempt
¥ questions in ail. All questiona carry egqual morks.

2. Each candidate unll be given one Answer Book.

3. Answers to all questions must be written in one language, i.e., either in English or in Hindi according fo the
aplion given by the condidote in his/her Application Form. Candidates are not allowed to wrile the ansioers
partly in English and partly in Hindi, .

4. Candidaies must write their Name, Roll No., Ticket No.,, Name of the Examination and Subject af the

" prescribed place on the cover page of the Angwer Book correcily. Candidales must also put their signolure,
and left hand thumb impressior on the cover page at the prescribed place. The above instructions must be
fully complied with failing which the Answer Book will not be evaluated and zero mark will be awarded.

No credit will be given for answers writien in a language other than the one opted by the condidale.

6. Necessary lables of IS 456 : 2000 Code of Practice are given uuhemdofﬁ:rt&ﬁ:rmnfmudldam
attempting Civil and Struciural part.

/. “Mobile phones and wireless communication devices are completely banned in the exomination
halls‘rooms. Candidates are advised not to keep mobile phanes/any other wireless communication
devices with them, even switching it off, in their own interesat. Failing to comply with this
provision will be considered 04 using unfair means in the examination and action will be taken
against them inclading cancellation of their condidature.”
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(a)

{b)

(¢c)

{d)

(a)

'PART A

General Engineering
(CIVIL AND STRUCTURAL)
Write a short note on Night Irrigation. 15
Give a brief account of the drawbacks in Kennedy’s theory. 15

Fural-lighquprqiact,aau'mghthmneimtoherunhetwmtwupomtaPand

Q whbse co-ordinates are given below :

Point '_lllln-m‘tlinateq_

N E
P 4 0 ry |
Q | 4020 | 800 )
R | 210 | T1s00 4]

1t 18 desired to mink a shaft at S, themld-pointof . 3 ia to be fixed
third known point. Calculate - . | .

(1} The co-ordinates of S
(i} The length of RS
{iii) The bearing of RS | =R 15

Findnrutthetimeraquiredforﬁﬂ‘ibmmhdahnnmanmihanng
: thickness of
800 cm and pervious strata at top and bottom. What will be the value of

coefficient of consolidation if coefficient of permeability = 0-0000001 cm/sec ? 15
Void ratio = 1-8 = tnv-ﬂ'ﬁﬂﬂﬂcm fgm
Time factor (T_) = 0-3
T = 1 gm/ec

Calculate the ultimate bearing capacity per unit area of -
(i) A strip footing 1 m wide

(i} Asquarefooting3Imx3m

{ii} A circular footing of diameter 3 m

(iven :
Unit weight of the soil 18 t/m”, cohesion = 2¢m? and ¢ = 20 degree.
N.=17-5, N, =75 and N, =6. | 15
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(b)

{c)
(d)

(a)

{b)
(c)
{d)

(a)

(b}
{c}

- value of f=0-009 1l1t.hefmmula hf =

Calculate the discharge through a pipe of dia. 200 mm when the difference of
pressure head between two ends*df a'pipe 500 m apart is 4 m of water. Take the

4.f.L.v3
d.2g
Compare and contrast Flexible and Rigid pavements.
Discuss the impact of Urbanisation and Industrialisation in water resource (in
terms of both quantity and quality). :

The annual sinking fund of a machine costing T 50,000 is © 150 and its salvage
value is estimated to he ¢ 5,000, Assuming interest rate as 4%, determine the
life of the machine., '
Denm'hethefncbmﬂffecﬁngthamteanalym.

Write a short note on the classification of bricks.

Discuss the conatituent parts of paint and their functions.

H&tthephyﬁmmmatmgumﬂlyuudmmment.nam‘hmymmeof
them. ‘

Discuse the relation between water-cement ratio and strength.

Design  a cantilever beam which projects beyomd the fixed end by
3m+TheaupeﬂmpthadnnitiﬂlﬂkN&mUaeMﬂ}grada{ncb,_.:?memE)

of concrete and Fe 415 steel (og = 230 N/mm?). Assume moderate exposure

AahpbauW—leMemRﬂCmgMﬂhemdemxlﬁwmm
l.’nma]]dﬁpth)ﬁe-ﬂjoniaminfmﬂdthmﬂ:mtwithﬂlmﬂﬁmmdimﬁterhmin
three layers of 7 bars esach at a clear cover of 37-6 mm on tensile face. The
reinfurc&mmtnnthaenmpreﬂﬂonf&misd—Eﬁmm+l—20mmdiameterbarﬂin_nne
layeratanaﬁmt.ivammufﬁﬂmm.l“haclearmverbetwmthediﬂerentlayemnn
tanninnfaﬂeiﬂﬂﬁmm.M25mdQMHmteﬁndFa415gradeﬁtoe_lbaraareusedinthe

beamthmugﬁouLThahemialm:aﬂymtrainadthmughnntthemn.

{a)

{(b)

What shall be the superimposed uniformly distributed load w, that the beam can
carry at working conditions ?

De.uigntheshearminformmentﬂtﬂupmrtifdﬁisnahwmm ufmnmte'rc
is given aa follows for different valuea of p = 100 A, /bd.

1-76

p | 126 16

?o (MPz) 0-70 - 0-74
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(c)

(d)

(a)

(b}

Calculate the moment of registance of the compound steel section shown in the
figure. The compound section consists of two steel sections ISMB 200 @

254 kg/m (Igg = 22364 em”, Ay = 32-38 cm®) with a single cover plate, 40 cm
wide and 18 mum thick connected to the top flange.
Assume bending stress = 160 MPa. - i5

400 x 16 plate

100

Dimensjons in mm
A mild steel T section has the following c¢ross-sectional dimensions :
Total depth = 200 mm
Width of flange = 120 mm
Thicknesa of flange = 20 mm
Thicknesa of web = 20 mm
If the yield stress, g, = 250 MPa, determine the plastic moment capacity of the

section. Also calculate the shape factor for the section. 15

Analyze the beam shown in figure and determine the end moments. Plot the

B.M.D. on the tension aide. 30
6t .

35 JE
T 31
° 4

Analyze the portal frame shown in the figure. Also sketch the deflected shape of

the frame. The end A is fixed and the end D is hinged. Also, the value of EI is
conatant throughout. 30

8t B C
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Essential Tables of IS : 456 : 2000 Code of Practice

IS 456 : 2000

Ejii:.:l Design bond stress in limit state method for plain bara in tension shall be as

— —
— .
L

T — —

Grade of concrete M20 M25 MS0 M35 M40 and abave

Design bond stress, 5. Nimm~ 19 14 15 1.9 19

Table lﬂ:NﬂmlnanmtoHMDmbiﬁtyRequirmenm

(Clouse 26.4.2)
Exposure Nominal Concrete Cover in mm Not Less Than
. e ——— i _

Mild 20

Moderate 30

Severe | 45

Very severe a0

Extreme 75

ﬁ S

Notes :
1. For main reinforcement up to 12 mm diameter bar for mild exposure the

nominal cover may be reduced by 5 mm,

2, Unless specified otherwise, actual conerete cover should not deviate from the
required nominal cover by ¥ o IN .

3. For exposure condition ‘severe’ and ‘ve
ry severe’, reduction of 5 be
mmade, where mncmte grade is M 36 and sbove, e
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IS 458 : 2000
Table 18 : Design Shear Stréngth if Chticrete, v, N/mm”
(Clauses 40.2.1, 40.2.2, 40.3, 40.4, 20.5.9, 41.3.2, 41.3.3 and 41.4.3)

S Cancrete Grade |
M15 MZO'[ M26 | M30 | Mas | 0end
@ | ® W | ® | @ D
<015 | 028 -| 028 0-29 0-29 029 | 030
025 085 | o038 | 036 037 | 087 | 038
0-50 0-46 0-48 0-49 050 0-50 0-51
075 | o054 | 056 067 | o058 0-69 0-60
1-00 0-60 0-62 064 066 0-67 0-68
1-26 064 | 067 070 0-71 078 | 074
1-50 068 | 072 o074 | o7 | om | o079 |
1-75 0-71 0-76 0-78 0-80 - 082 0-84
2-00 0-71 079 0-82 084 | DB 0-85
2.25 071 0-81 0-85 - 088 | 090 0-92
2-50 071 | 082 0-88 091 0-93 0-95
275 | o071 | 082 | 090 0-94 096 0-98
3?“::‘1 071 | 082 092 0% | 09 1-01

Note: The term A_is the area of longitudinal tension reinforcement which
continues at least one effective depth beyond the section being considered

except at pupport where the full area of tension reinforcement may be used
provided the detailing conforms to 28.2.2 and 26.2.3. |

Table 20 : Maximum Shear Streas, T, . N/mm?*
(Clauses 40.2.3, 40.2.3.1, 40.6.1 and 41.3.1)

Concrete Grade M20 M25 M3S0 M35 M40 and above

Tomee Nmm® 28 81 3§ 37 40
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IS 456

Table 21 : Permisgible Streases in Concrete

(Clouses B-1.3, B-2.1, B-2.1.2, B-2.8 and B-4.2)

All values in N/fmm?

Permmﬂlbfe Stress in Compression Permisgible Stress in

M 15

Notes :

Bond (Average) for
Bending I_ Direct Plain Bars in Te
) @ @
Ope T
26 | - |
40 ; 06
50 0-8 |
80 . | 0-9 |
80 N 10
9-0 & 1-1
100 12 |
110 1-3
12:0 14

1. The values ofpermsmhlenhearstrmmmnmhe are given in Table 28. .

Dowmload From: http://sscportal.in

e



IS 458 : 2000
-

F

Table 23 : Permissaible Shear Stress in Concrete

(Clauses B-2.1, B-2.3, B-4.2, B-5.2.1, B-5.2.2, B-5.8, B-54, B-5.5.1, B-5.5.3, B-6.3.2,
' B-6.3.3 and B-6.4.3 and Tabile 21)

Permissible Shear Stress in Concrete, T, N fram®
Grade of Concrete
M 16 M 20 M 25 | M 30 ‘M 36 Mai::d |
(2) @ _ | @ | (6) @ |
0-18 018 0-19 0-20 020 | 020
0-22 022 0-23 0-23 028 | 028
0-50 029 0-30 0-31 0-31 0-31 0-32
0-75 0-34 0-35 03 | 037 0-37 0-38
1-00 0-37 0-39 040 | o4 0-42 0-42
1-25 0-40 0-42 0-44 0-45 0-45 0-46
1-60 0-42 045 0-46 0-48 0-49 0-49
1-75 0-44 0-47 0-49 0-50 0-52 0-52
2-00 0-44 049 0-51 053 0-54 0-56
226 0-44 0-51 0-58 0-55 0-56 0-57
2-50 0-44 051 0-55 0-57 0-58 0-60
275 044 0-51 0-66 0-58 0-80 062
31'&3’;“‘ 044 | 051 I 057 | 0-60 0-62 068
Note : A_ is the area of longitudinal tension reinforcement which continues at least

one effective depth bevoud the section being considered except at support
where the full area ‘of tension reinforcement may be used provided the
detailing conforms to 26.2.2 and 26.2.3,

Table 24 : Maximum Shear Stress, v, . N/mm"
(Clauses B-5.2.3, B-5.2.3.1, B-5.5.1 and B-6.3.1)

Concrete Grade M 15 M20 M25 M30 M35 M4Dand
| above
2

Ty ay 1N/00IN 16 18 1-9 2-2 2:3 25
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PART B

Genernl Knginecering
{(ELECTRICAL)

(a} ()  An oven operates on a 150 A current from a 120 V source. How much

energy will it consume in 3-0 h of operation ? 10
() How many 100 W light bulbe connected to a 120 V supply can be turned on
at the same time without blowing a 15-0 A fuge ? 10
“Gux) 30 A, 125 V circuit containg a 1040 W resistor. What resigtance muat be
added in series for the ¢ircuit to have a current of 5-0 A ? i0
(b) In the following circuit, find the total resistance, Rg, VoandI,. - 30

;=90
Ry=4Q
Ry =120
Ry =36 O
V=12V
L=10A

(a) What do you understand by magnetic hysteresis ? Differentiate between hard

and soft magnetic materials. 30
(b} Dedumanerprwainnihrthaa?ermwwerinasinglephmucimuitand
hence explain the term power factor. 30

Dowmload From: http://sscportal.in




(a)

(b)

(a)

(b)

(a)

(b)
(a)
(h)

Describe the werking principle and construction of an induetion type wattmeter.
What are the errors in induction type wattmeter, and how are they
compengated ?

The four arms of &« Maxwell A.C. bridge are as follows :

AB and BC are non-inductive registors of 100 Q each, DA is a standard variable

mducmrLofmwtanoeﬁﬂ‘TﬂandCDcnmpmeuﬂtandardvamblemer
in series with a coil of unknown impedance. Balance is obtained when

L=478mH and R = 1-36 Q. Find the resistance and inductance of the coil.

(i) What are the factors that control the apeed of a DC motor ?

(i) A 500 V shunt motor runs -at its normal speed of 250 rpm when the
armature current is 200 A, The resistance of armature is 0-12 Q. Calculate
the speed when a registance is inserted in the field reducing the shunt
field to 80% of normal value and the armature current is 100 A

A three phase induction motor having a 6-pole, star connected stator winding
runs on 240 V, 50 Hz supply. The rotor resistance and standstill reactance are

012 Q and 0-85 ohm per phase, The ratio of stator to rotor turna is 1-8. Full Joad
slip ie 4%, Calculate the developed torque at full load. ‘

What is loss load factor ? Explain in detail how the losa load factor can be

determined.

Discuss varions bﬁa bar gystems for distribution networka.
Discuss the laws of ilbwmination zmd their imitations in actual practice.

Draw the output characieristics of a common-emitter transistor. Show various

regions of operation of the BJT ori this characteristic. Describe the applications

of operating the BJT into different regions.
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1.

(a)

®)
(c)-

(d)

(a)

L

(c)

(d)

(a)
{b}

1_'.1:)
(d)

4 PART C

General Engineering
MGHA‘NIGAL)
Deﬁmfourhnrchammd:nnumandstata the Grashof’s Lawfnrt.heﬁourbur
d:mmlmka.ge , 15
" Compare the functions nfﬂjwhmlmdmechanicnl gl:wernur. 15

Determine power lost in overcoming friction and number of collara required for
thethmatheaﬁngwhmmntmtsurfumshaveﬂﬂ:manﬂlﬁcmaﬂextema]ﬂnd }
internal radius. The coefficient of friction is 0-08 between the surfaces. The total
axial doad ia 30 kN. mmmqﬁmmmmssmmme

ahaft rotates with 420 rpm. - _ 15

Wlththehﬂpﬂnmmmmmmgleﬁ:rmmm”

follower mechanisms. _ ; 15

Amdmsmmwu shown in figure bolow. Draw the shear

fmbemdbmdingmumantmmamsﬁrthemﬁ]ﬂer beam. 15
3 kN 2-6 kN

A .._ - lE mﬂ;mm\ l
|-—1m———u|-— 1-5m

D&term:nethemanmumahmutruu&mﬂuoeﬂmamhﬂuﬁularﬂhuftuf.
dnwlﬂmwhmthaahafttmmmlulﬁﬂkw power at 180 rpm. 15

Awmwmmcymumwmmﬁmmmaﬂmm
anmbarnalpreaamﬂfzﬂfmm Determine the maximurm thickness of the

. gylinderif: - . | . 15

) Thslong:mudmﬂ s&ammnﬂmmmlﬂmm
(ii) ’Ihec:rmmfarenimlmwnnttnmudﬁw'mm

anﬂiemtmhmm:demthewamlumnthmanddeﬁne

slenderneas ratio. 10+5
With the help of P - V and T — ¢ diagrams, describe Diesel Cycle. 5
Explain the vepour compression cycle with the help of flow, T~5s and p-h

2 - 15
Compare the fire tube and water tube boilers. 15

Awdhhmmmmmmﬁmmmmpemof?ﬁﬁmmdﬁnk

 temaperature of 28°C. What is the least rate of heat rejection per kW net output

of the engine ? Also show the block diagram. | 15
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{a)

(b)

{c)
(d}

(a)

(b)

{c)
{d)

{a)
{b)
(e)
(d)

IﬁnmvafhadU—tubehubeeuunﬂlin-ﬂéhﬂminethe difference of pressure in two

]_IlpEﬂ cammgwntoruahmmﬁgure
Oil of Specific gravity = 0-8

—-

50 em

HEEEENEREREAE

‘Detérmine the differesice of pressures in the two pipea in terms of head of water

and Nzcm?, if the difference of liquid level in inverted U-tube be 10 cm.

A venturimeter has an area ratio of 9 to 1, the larger dizmeter being 30 cm,

During the flow, the recorded preasure head in the larger section is 6-5 metres
and that at the threat 4-25 metres. If the meter coefficient, C is 0-99, mmpllte
the discharge through the meter. 4

Differentiate hetweenmpnbatwbmsandmnmmbm
State the Bernoulli’s theorem and write its limitations.

Describe the following heat treatment processes of steel :
(i) Annealing - '
(1) Normalizing

(iii) Case hardening

With ths bhelp of neat sketch, dmhamnglepmtcuumgtndnnd its
aignature according to American Standard Sysiem. _

‘Wlthfhehelpufne:tnkat:h describe TIG and MIG.
vamnmdeﬁchmﬁhﬁhﬂ#bﬁ!&dm{l} Melhngandpaunngnfmolten
mataumd(h}ﬁammmofmnuld_

Briefly discuss the grinding wheel characteristics.

Cumpar-étho mvolute and cycloidal ]nnﬁlea‘nf gear tooth.
Drawandbneﬂydeﬂmhetheh{nﬂmr’n()hnt |
SmmKdm—le&dehummmtmtaFEﬂ anoftharmdynmm.
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