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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
aption 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 Answer Book correcily. Candidales must also pul 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 candidale.

6. Necessory lables of IS 456 : 2000 Code of Practice are given ulthvmdofﬂ:rtﬁfﬂrmnfmndldam
attempting Civil and Struciural part.

/. “Mobile phones and wireless communication devices are completely bonned in the exomination
halls‘rooms. Candidailes are advised not to keep mobile phones/any ather wireless communication
devices with them, even switching it off, in their own interest. Falling to comply with this
provision will be considered 04 using uafair means in the examination and action will be tahen
against them inclading cancellation of their condidature.”
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'PART A
General Engineering
(CIVIL AND STRUCTURAL)
1. (a) Write a short note on Night Irrigation. 15
{h) Give a brief account of the drawbacks in Kennedy’s theory. 15

(¢c) For a Highway project, a straight tunnel is to be run between tw i and
‘ poLnts
Q whbse co-ordinates are given below : ’ - ]

Poink '_j;hmnﬁnﬁum‘__ﬂ
N E
P 4 0 ry
Q | 4020 | 800 )
R | z10 | T1s00 4]
:;;:ddg?::i t:amﬂkgﬂﬁﬁt:t- S, the mid-peint of PQ. S is to be fixed from R, the

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

{d) Find out the tlmeraqmred for 50% consolidation in a soil having thickness of
800 m and pervious strata at top and bottorn. What will be the value of
coefficient of consolidation if coefficient of permeability = 0-0000001 cm/sec ? 15

Void ratio = 1-8 = m_ = 0-0008 cm/gm
Time factor (T_) = 0-3
T = 1 gm/ec

2. (@) Calculate the ultimate bearing capacity per unit area of :
(i) A strip footing 1 m wide
(ii}) Asquarefooting 3 mx3m
{id} A circular footing of diameter 3 m

(iven :
Unit weight of the eoil 18 t/m”, cohesion = 2tm? and ¢ = 20 degree.
N.=17-5, N, =75 and N, =6. | 15
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{b) Calculate hteh discharge through a pipe of dia. 200 mm when the difference of
preasure head between two ends*df a-pipe 500 m apart is 4 m of water. Take the

~ value of f=0-009 in the formula hf i A v :
.. d.2g 18
(¢} Compare and contrast Flexible and Rigid pavements. I5
(d)  Discusa the impact of Urbanisation and Industristisation i resource
_ 1sation 1n water ]
terms of both quantity and quality). ~I o - 15

3. (a) Theanuunlmnhng 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., 20
{b) Describe the factors affecting the rate analyais. - | 10
(c)  Write a short note on the classification of bricks. 15
{d) Discuss the conatituent parts of paint and their functions. 15

4,  (a) liutﬂmphynimmmatmgumﬂl-yuudmmment.ﬂaumhmythmof
them. ‘
15

(b} Discuse the relation between water-cement ratio and strength. i5
{c) Design  a cantilever beam which projects beyond the ﬁ:ﬂi end by
3 m. The superimposed load on it ia 10 kN/m. Use Mﬂ}grada'{ncb,_.= 7 N/inm”®)

of concrete and Fe 415 steel (0yy = 230 N/mm®). Assume moderate exposure
conditions. - : J0

5. A situply supported 18 m effective span ROC rectangular beam of 500 mm x 1500 mm
(overall depth) section is reinforced thraugheut with 21 nos. 25 mm diameter bare in
three layers of 7 bars esach at a clear cover of 37-6 mm on tensile face. The
r&i.nfurmmmtmthawmprem&mis4—25mm+l—2ﬂmmdiameterbarﬂinu-ne
layeratanaﬁmt.ivamverufﬁﬂmm.maclearmverbetwmthedtfﬁerentlamﬂn
tanm‘unfat:eiﬂﬂﬁmm.hlﬂﬁgradeMnmteﬁndFaélﬁgradeMIha:aareusedinthe
beamﬂ:mugﬁouLThahemialahmllymtrainadthmughnutthemn. :
(@) What shall be the superimposed uniformly distribited load w, that the beam can

carry at working conditions ? 15
{b) De.uigntheshearminforcementﬂtsupportifn:leaignahwatrangthul‘mnﬂ'ate-rIc
18 given aa follows for diﬁ'qrent-va]uaa of p= lOOA.fl:Id. IS5
P 126 15 1-75
7o (MPa) 0-70 - 074 078
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(c) Calculate the moment of resistance 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

Dimensjons in mm
(d) A mild steel T section has the following cross-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
6. (a) Analyze the beam shown in figure and determine the end moments. Plot the
B.M.D. on the tension aide. 30
6t .
A E
1m

(b} 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

26.2,1.1 Des;j s B At ol e
h-eio;ir .: 1ign bond stress in limit state method for plain baras in tension shall be as
Grade of concrete M2 M25 MS0 M35 M40 and abave

Design bond atress, 5., Njmm" 13 14 15 17 19

Table lﬂ:NnmlnalﬂnmtollthmbilityRequirmenm

(Clouse 26.4.2)
Exposure Nominal Concrete Cover in mm Not Less Than
. S v e .

Mild 20

Moderate 30

Severe | 45

Very severe a0

Extreme 75

ﬁ S

Notes :
1. For main reinforcement up to 12 mm djn:ﬁeter 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
made, where mnerete grade is M 36 and above, R
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IS 456 : 2000
Table 18 : Design Shear Stréngth if Chticrete, v, N/mm”
(Clauses 40.2. 1, 40.2.2, 40.3, 40.4, 40.6.3, 41.3.2, 41.3.3 and 41.4.3)
. — ‘ — == 1
M156 | MZ20 qu_ | Msp | M 35 I
2 | @® (4) B | @) ¥4
<015 | 028 -| 028 0-29 0-29 029 | 030
0-25 0-35 0-36 0-36 087 | 087 | 038
0-50 0-46 0-48 0-49 - 050 0-50 0-51
0-75 054 | D56 67 - 058 0-68 0-60
1-00 0-60 0-62 064 086 0-67 0-68
1-25 064 | 067 o070 | 071 078 | 074
1-50 068 | 072 074 | o076 | o1 | o079 |
1-75 0-71 0-76 0-78 0-30 - 082 0-84
2-00 0-71 0-79 0-82 | 0-84 | 086 0-88
225 0-71 0-81 0-85 - 088 | 090 0-92
2-50 071 | 0-82 0-88 091 0-93 095
278 0-71 082 | 090 0-94 0-96 0-98
3-00 and :
: 92 0-96 0-99 101
al 0171 | _0-3?3 092 |

Naﬁ: "l"h&tertﬁAhis.ﬂae area of longitudinal tenniﬂnr&inforcmmant-which
continues at least one effective depth beyond the section being considered

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

(Clouses 40.2.3, 40.2.3.1, 40.6.1 and 41.3.1)

Concrete Grade M20 M25 M3S0 M35 M40 and above

e Nm® 28 81 385 37 40
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IS 458 : 2000
Table 21 : Permisgible Streases in Concrete
(Clauses B-1.3, B-2.1, B-2.1.2, B-2.8 and B-4.2)
All values in N/mm?
Pemwmb!e Stress in Cnmpmmu Pﬁﬂmmbfe Stress in
|-— Bond (Average) for
Bending -Dﬂ'ﬂl;'t Plain Bars in Tension
_ (3} (4)
Cee Thd
26 -

M 15 5-0 | 4-0 : 0 8

M 20 | 50 08 -

M 25 60 | 0-9 |

M 30 |

1 | 80 x 10
M 35 90 F 1-1

M40 100 12 |
M 46 11-0 1-3
_u6o 12:0 14

Noteg :

1. The values ofpermsmhlenhearsh'mmmmhe are given in Table 28,
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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®
100 % _~__Grade of Concrete |
: | M 40 and
J-rfl%ﬂ | M 20 | M 26 B M 30 M?B vy |
(1) (2) @ | @ (5) (6) (73
<015 |, 018 018 o1 | 020 | 020 | 020
026 | o022 C 022 023 | 023 028 | 028
050 | o290 | 030 0-31 0-31 0-31 0-32
0-75 0-34 035 - 038 0-37 0-37 0-38
1-00 0-37 0-39 o0 | o4 0-42 0-42
1-25 0-40 0-42 044 | 045 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 0-50 052 | 052
2-00 0-44 | 048 0-51 -0-53 0-54 0-56
2-26 0-44 0-51 0-58 0-55 0-56 0-57
2-50 0-44 0-51 0-55 0-57 0-58 0-60
275 044 0-51 066 | 058 060 | 062
31':‘::& 0-44 0-51 I 057 | 0-60 062 | 06
Note : A_ is the area of longitudinal tension reinforcement which continues at least

one effective depth beyond 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 Mas M40and
| above
T e erfmz 1-6 18 1-8 2-2 2:3 25
www.iagraniosh.com SSC Junior Engineering Exam 2013 Question
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PART B
Genernl Kngineering

{(ELECTRICAL)

1. (a) (i)  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
“Gu) 30 A, 125 V circuit containg a 1040 W resistor. What resistance musat be
added in series for the ¢ircuit to have a current of 50 A ? i0
(b) In the following circuit, find the total resistance, Rg, VoandI,. - 30

R;=%0
Ry=4Q
Ry =120
Ry = 36 O
V=12V
L=10A

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

and soft magnetic materials. 30
(b) Deduce an expression for the average power in a single phase RL circuit and
hence explain the term power factor. 20
WWW.jagranjosh.com SSC Junior Engineering Exam 2013 Question

Paper: Paper ll
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3. (a) Describe the werking principle and construction of an induetion type wattmeter.
What are the errors in induction type wattmeter, and how are they
compengated ? 30

(b)  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

mductorLofmwtanueﬁﬂTﬂandCDcnmpmeuﬂtandardvamblemmer
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. 30

4. (@ () What are the factors that control the apeed of a DC motor ? 10

(1) A 500 V shunt motor runs -at its normal speed of 250 rpm when the
armature current 1s 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 20

(b) 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 is 4%, Calculate the developed torque at full load. ‘ 30

5. (8)  What is loss load factor ? Explain in detail how the losa load factor can be

determined. 30
)  Discuss various bus bar gyetems for distribution networka. - ~ J0
6. ()  Discuss the laws of iltumination and their limitations in actual practice. 30

(h) D_raw 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. 30
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o PART C
General Engineering
MGWIGAL)
1. (a) Deﬁmfourhurchammﬂ:ammandatatathaﬂwaaho[’ I.ﬂ.wfnrt.heﬁnurbur
d:mmlmka.ge ‘ 15
(b) = Compare the functions of flywheel and mechanical governor. 15

(¢). Determine power lost in overcoming friction and number of collara required for
the thrust bearing whose contact surfaces have 20 cm and 15 ¢m as external and -
internal radius. The coefficient of friction is 0-08 between the surfaces. The total
axial oad ia 30 kN. T&m@ﬁ&ﬂw&mmmaﬁhﬂmﬂm{a

ahaft rotates with 420 rpm. - _ 15

(d) Wl&mehﬂpdnmmmmmmgleﬁrmmmgm
follower mechanisms. _ ; 15

2. {(a) AW&MEmE!WuMHMMM-_thh&M
fmbamdbmdingmumantmmamsﬁrthemﬁlﬂer beam. 15

3 kN 2-6 kN

A .._ - lE aamé:ln:i;‘:mm\ l
|-—1m———a|-— 1-5m

1 D&tamnethemnmumahmuﬂuumﬂmﬂmamhﬂuﬁul&rﬂhuftuf.
dnwlﬂmwhmthaahafttmmmlulﬁﬂkw power at 180 rpm. 15

(c) awmwmmcymumwmmﬁmmmmaﬂmm
mmhrnalpreaaumﬂfEmem Determine the maximmurm thickness of the
. cylinderif: - . . 15
) Thshmhdmﬂs&ammmmmaﬂlﬂmm

(u}’rhec::mmfamnhalmwnnttnmudﬁw'mm
(d) anﬂiemtmhmmademthewamlmthmanddaﬁne

slenderneas ratio. 10+5

3. (a)  With the help of P — V and T — & diagrams, describe Diesel Cycle. 5
{b) Explain the vepour compression cycle with the help of flow, T~s and p-h

diagrams. - 15

(©0  Compare the fire tube and water tube boilers. 15

(d) A cychic heat engine operates between a source temperature of 723°C and aink
~ temperature 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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4. {a) 'AnmvefhadU-tubehubeenunedﬁn'ﬂéberminethediffareumofpressureintwn

p]peacammgwntoruahmmﬁgure
Oil of Specific gravity = 0-8

4.

10 cm

| 20 em
50 em

MEENERERERRER

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

and N,cmz,EmaﬁﬁmmuTIMdlwmthU*MMIﬂm . . I8
(b) A venturimeter has an area ratio of 9 to 1, the larger diameter 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, mmpute

the discharge through the meter. : 15
{c) Differentinte between impulse turbine and reaction turbine. _ 15
{ﬂ} S‘tatathnBamouﬂuy.tthemandwnm its limitations. 15
5. (a)  Describe the following heat treatment proceases of steel : i5
' (i) Annealing - |
(1) Normalizing
(iii) Case hardening
(b) With the help of neat sketch, dm‘:hbamnglepmtcuttmgwolnnd1m :
aignature according to American Standard System. | . 15
(c) ‘Wlthﬂlehelpufnmmm describe TIG and MIG. 15
{d) Dmcuuvnnnuadgﬁactummhngabuddm{ﬂh{e]tmgandpaunngnfmohen
metals and (i) Gating and risering of mould. 15
& 0  Brially decoss the giading whoe charastaristios . 15
)  Compare the involute and cycloidal profilea of gear tooth. | 15
(e) Drmmdbneﬂydumhethel{nﬂmr’u()hm , 16
(d) State Kelvin ~ Planck and Clausius statement of 27 Law of tharmodynmm. 15
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