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Note :
1. Candidates should go through the “INSTRUCTIONS FOR CANDIDATES “attached with the

answer book before the commencement of the exam.

AT S Sl ST € 3 et s qften 5 st srgie et & forg a1 o1 9 @ v 91

. Part-lis compulsory and carries 50 marks.

mmwﬁ-lm?mmﬁrsom%j

. Part-Ilis of 100 marks. In part Il, 3 questions each from part-A and Part-B are to be answered. Question A-

1and B-1 are compulsory.

are -1l 100 37t @ &1 91E -1l #F, Pan-A 3R Part-B & 9ed® 3 weal 7 37 fear sar 2
9% A-1 31T B-1 3fart &

. Answers should be brief and with skefches wherever necessary. Pencils may be used only for

drawing of skefches

mﬁ%mmﬁﬁﬁmmuﬁwﬁ;mﬁlﬁﬁmaﬂm
Srarer Y@IfRET & RAoT & fAw T o7 wear &

. No correction of any type viz. cutting, overwriting, erasing, sconng off a ticked answer in multiple

choice and ticking another answer and modifying the answer in any way, is permitted in the
Answers to Objective type Questions. In case, any correction is made, that answer shall not be
evaluated at all.

amﬁ'qmmaﬁa:maﬁmﬁ:mwﬁmzmagﬁmmﬁ
TRIRGET 31 3R g@Y mwwwﬁ?m(ﬁﬁmm%ﬁrsﬁmﬁw
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. Answers can be written in Hindi or English or Mixed as per requirements / convenience of the

candidates
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| Part-1 (General)

- l(nmm) _ //—\
Attempt any 10 qurunons ns of the fﬂ”oL////’——\
T B & 2 f _________
sl il ountry started in the month 0

L

A
ool

e

fl‘ Afetlearie 1i 0 fah "fi 10 1]
] Ge .neral F!ecuon in our c

'ﬂnfmrr’nn"ﬁf”’”l

“The last Loks sabh:
il 21 1 e Erg i A e

A) April 2014

B) May 2014
’,//’_—\

C) June 2014

D) July2014
Namr~ of the ocean in the south of Indla is
....................... 2

sfrret o wfeton 8 sergn AT
A) Pacific Ocean w3lid HeErr
B) Atlantic O ceanseaifzF wETHrT

C) Indian Oceanfés Herdm?
D) Arctic Ocean Ardfe werEm

3)

The highest mountain peak in the world is-——-
foar o) iy SR wida @1 B ------

A) Kangchenjunga#=r4a1

B) Mount Everestud?z 14

C) Dhaulagirisenfir
D) Badrinath=/1Ar4

4)

Sabarimala temple is situated in state

YT TRT —mmmmmmmm e e e 5 7 fea 2

A) Karnataka #AizF
B) Kerala #7e
C) Tamilnadu afierg

5)

D) Andhra Pradesh =7ig 9271
Name of the new state formed by dividing old Andhra Pradesh is
3

T A w2 faifa o2 =3 U T4 F1 15
A) Jharkhand #ndz
B) Telengana aemr
C) Rayalaseema trerdiar

6)

D) Telegunadu derfmg
The official name of the India’s fastest train popularly known as “Train 18"

A1t 1wl a3 29 23 18" F1 AfaRIiTg A1 meeme e e 2|
A) Hamshafar Express emg® vaagg
B) Vande Bharat Express @2 i vrayg
"C) Anubhuti Express s3ifa vzag4
D) Gatiman Express mfaur vaamg -

7)

Recent Terrorist attack at Pulwama, in J&K state, was on a convoy of
o1 3 A= 7052 & (AT ATTFATE GHA, m e emmmm e EeC a:r,fiﬁa
9T BHT

A) Indian Army wirdg aar
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B) CRPF svmiies

C) CISF # ard va ow
D) BSF siaws

8) | Constitution of India was put in force on

RUCIE R 10| S éWLﬁ*—ﬂTwml

A) 15/08/ 1947
B) 26/01/1950
C) 02/10/1948
D) 16/01/1949

9)

Current president of India is

MR % SR Tty g

A) ShriRam Nath Kovind ot T Ty wifdE
B) ShriHamid Ansari * mifirz siard

C) ShriVenkaiah Naidu s AHTZATE G
D) Shri Pranab Mukherji  som ksl

e

10)

Current Railway Minister is

LSRG e S g

A) Shri Arun Jaitley s 30 dech
B) Shri Nitin Gadkari #h fif= me+
C) Shri Manoj Sinha i ndxs fia
D) Shri Piyush Goyal #i fir rirret

11)

Current Chief of Indian Army is

TG AT F FEAH G —--mmmmemmmmmmee e |
A) Gen Bipin Rawat s=wafafim vaa
B) Gen V.K.Singh s ot &g

C) Gen Bikram Singh sate famm fiiw
D) Gen Dalbir Singh 5@ g=&i fie

12)

In a bid to fight pollution caused due to its extensive use of plastic, ban on plastic across the
state of Maharashtra has come into effect from

4 A g B

A) 2/10/2018
B) 15/08/2017
C) 23/02/2018

D) 23/06/2018 !\%(}/

AT, F ATae ITATT o FHOT T a1l Weuvl B/ @3 F fory, werte usg A et v ey ——— - (mme 3t

13| Mica films provide , a) Electrical insulation, b)iﬁ;rrpn'al conduction
PfBoth ‘a’ and ‘b’ are correct HT ‘T 3t '’ @@t €

argh fren sroa faea sgemm il et e eH &)
A) Both ‘@’ and ‘b’ are wrong @i 't 3l ‘i’ et &
B) Only ‘@’ is correct ¥aa 't ‘aft @
C) Only ‘b’ is correct &aa ‘@' vt 2

14| Soldering metal is an alloy of -----

Ziar e arell ung 7 st awpdifran @ forag ] ()
A) Tin and Aluminium f&a i qesifam

B) Tin and Lead f&7 afkx diur

C) Lead and Aluminium dfar aiit uerifan
D) Nickel and Tin fset i fea

15| Stainless Steel contains------

‘6/10
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- RANE Wl 1 -~-m- wan g
A) Chromium Hifirst
B) Nickel fia ) .
C) Both Chromium and Nickel wiff@ad Hi ﬁ’*’j’h‘ e
_ : s s 7 € FF AT
D) Neither Chrom73 22" ickel 72072 Railways to implement use of Hindi in
B) 1) What are the different sICps taken by Rkal | g
official work + Fyo YES @Rt F4 AR |
P T i S - |
FEI FOIT AT 87 -
|
; il project
Write a short note on Mumbai-Ahmedabad High Speed Rail pro] ey |
gaé-am 1% FiIs X SR T UEF : coions India is divided -
2) According to official language group, w:;lh hO:tV m?any rcg nar
2 Mention the Different states under €ac region : a— ‘
Pt 7 fefea 87 Wedw &1 F awd
IR STST THE ¥ AN, R e |
RS oAl & Sead H? -f
OR , -‘
Write short note on provision of Emergency medical rooms at |mp_ortant stations. |
mmﬁWWWW$WW2ﬂﬁqm IS
~ . I —-‘_—__:"'--
C) General Mathematics: Attempt any 5 of the following: 5x3=15
armr= N frafiiaa 4 @ e ot 5 a1 wama K - |
1) | In a class of 40 students, number students vis-3-vis marks scored by them out of 100 are as |
under: .
a) 90 marks scored by 2 students |
b) 70 marks scored by 10 students ;
c) 60 marks scored by 8 students ;
d) 50 marks scored by 12 students i
e) 40 marks scored by 6 students |
f) 30 marks scored by 2 students |
What is the average marks scored by students who scored 60 or more? '
40 ol it v w7, 100 i@ 7 & am T ot @ e e e S e g
%) 2 BTAT =¥ 90 3i&F 9TeT fohT
&) 10 BIET = 70 37k 9red fht
1) 8 BTAT = 60 37 9Tt fhU
©) 12 BET = 50 37 9Ieq &
3) 6 BIET ¥ 40 3 ured fhw
) 2 BTET o 30 375 UIeg fhw
60 a1 368 i st am w6 91el Sl 2 sy s a2
2) | Find out the area of a trapezium shown below whose parallel side
meters whereas two other sides are 3 and 2.15 meters and 3 mt .Sdare 6 meters and 2
degrees with the 6 mt side. side mzkes an angie of 30
| A e ne v gt % KA 1 9 e, FresE aaetar sEnd 6w s 2 ey SR
- TR e e eI SEL L
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3)

5)

K
Zas
¢

l“(,l-ll \ t LEN ‘ ) .
il \ ) ‘ !1“ |t\\“ [) | 1‘ ‘l\lu ﬁl "“I ;” i |“ il ”l
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Spherical sl i — —
ped balls of silver alloy are made with inside hollow. The

c

Density of silver alloy used is 10 gms/ cm?

T

4cm

N
==

Rreer B w1 s et st ) il o s & e e T 81 53

“-!
T i
sl
il

4 2f) ¥ ) 3 Ad @ g a ki
i o S et i) 3 P g e oA 10 et / v

i, log ,x =m, log, y=n and log ya=T
Prove that, xX.y— NCG)

M Jog , x = m, log, y =D aMlog, a=r

firg @t fop,x.y = at™"™
A Maruti car Im-vin{: [ross weipht of 720ke
kmph. The driver sees pot-hole on lis way at 1

1 short ol the pothole.

car. The car stops Ji
ficd to stop the car.

Find out the braking Jorce app
(Assume hraking force

grgat wlea 770 [l dat Ared) el
o DA A e Aa crnent Al TECE TR IR N

FERE

wije-grer aar 3 3l @it
ey et A ey At und i v el

(syr1 € Fon sileit el o Al afferga A A s )

A 5;—)0}“:1[{ mott
120 kmphin 5 ceconds.
Find out the norsepower (H

weyele weighing 270 g including the ridet s weisht
1) of (he enygine of the mofainyaie

jut from the engine during the
piday el KR

uget & as afta 270 faenu A1 A1eh v

Arearglnet & 911 4y gnjurat

(cargor 1 gdl ay & Slyst atal 4 uniforin
andz 1 s [lllaneuusemm\m":

() = v )
powel IR M )

Find x, y and z from the 3 sim given below

A R e 3 e aifyentoil 80X, Y Al 7 A AR

’5/\0

[

balls are 4 cms wi
alls < cn ; .
1s with uniform wall thickness of 1 cm. Find the mass of 22

including the driver s My ro
0 mits in front and ap:

™y

a6 constant during the entite breaking applica
3 At GO Rl a3 TR A an = W B FEE

-
Nt

Antite o

(Assume uniform power out
e 1 120 R VR

.

P
fra )

W

|
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Ly g zoo o¥ 2 P A
P 80 i O LD

= s T =T = =02




~
O

2x+y=16
3y+z=20
27+3x=34 v2 of the following:

(D)

Physics & Basic Electricity, Attempt an ot
ﬂ%ﬁ?gﬁaﬁﬁrﬁ,ﬁmﬁ{%ﬁﬁﬁﬂﬁ*ﬁZWW'“ —with capacitor filter.

1)

: rectifie
Explain with help of sketch the pperation of a full wave rec

e 1 @
ﬁmﬁw@gméa‘(ﬁmﬁmﬁﬁﬁmm%m quired use sketch.

2)

. . tions, if re
What are self restoring PPTC fuses. Explain their operall

' fim =t
Wt@ﬁﬁmﬁm@w%}mwaﬁmﬁmuﬁwﬁﬁﬁaww |

3)

. er.
Explain with help of sketch the operation of a Transform

g T TeTclel  whe o 7es § e

4)

In the circuit given below find out:
i forg o afde B war FU 5
1

10
——  10Volts 20 2 n§ load 102

i (3 Marks)

a) Power dissipated in the Load Resistance of 1 Ohm
(=) 1 i % e ufedw 7 dissipated power
b} Power delivered by the 10 Volt supply (2 Marks)

(@) 10 ez At weed TR GT STeY dTell power
which has

5)

a) What will be effect on terminal voltage while discharging a VRLA cell
developed high internal resistance ? Elaborate your answer with reasoning. (2 Marks)

Fo ariafies wiate fawfim gy VRLA @ %t fRvanfsfn &td amd Zhfer TiedsT WY &1 TWTd U ? 31T I
Ftash & wre faega =il (2 37)
b) A partially discharged VRLA cell is showing a steady terminal voltage of 1.8 volts in open
circuit condition. It is observed that, to start charging this cell at 10 Amp rate, charging
voltage needs to be set initially at 4.8 volts at its terminals.
Find out the internal resistance of this cell. (3 Marks)

1feres wu @ fevars faar mar VRLA & aitu7 wide & feafa § 1.8 Tive &1 Rer (Re1) efifaer atees fear @

21wz 3@ T 2 {5, 3w At w1 10 AmMp 1/ 916 AT I o & T, Wi Stedw &6t g 2fiAai ww 4.8
dlee W 82 & & ATyl gl '
$H & & HTafich Fiatier &1 gat o) (3 aiw)

100 i\

Part-1l (Professional Subject):
There are total 8 questions, 4 questions each in Part-A

, art-A and Part-B. 6 questi
answered, 3 from each part. 9 fons are to be
-l A& 8 wa ¥, el wrT- A st umr- BH 4 usy 3 6 351 1 I 31 B, wedw s A 3

Part-

Marks

Plattempt Question A-1 which is compulsory, and any 2 from the remaining 3 quest
ons.

TR A-1 I 9T &L ST a3 oy 3 TRAT A A RS ofy 2 Y|

A-1

Frovideishoft answers to any 4 of the following questions related to various Ryl M I
ules, Manuals,

Procedures etc:-

(4 x5=20)

Pl P, Pmch, sttt onte & e s 3o P 4 s g 3

6/‘0
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a) What are the e TVisieimse
155 cntsa .
Signal and the fi I points to be considered to decide the distance be mthe Deam |
the irst stop signal ahead ? stance hetween the Dntant

fgadz far .
~e e ﬂ‘i'[.‘_‘j/r ', ey
A Ve & dva ) 20 au 23 5 Faw faa s faeat a1 T a—
. F ¥ 1 - ¥ . ] "N il = ,,‘.,_

What i
b) atis to done where a sipnal is not visible
operation? sible 1o the operating staff from the place of
U1 FAA Y A 3T N 1 A TN s
o U 1At 3 sitiin g 51 @yé sta(fama) font 20 2 »7
o) atis to done if Points are located at s
Hotulsible Byl A ated at such places that movements over cuch Pomts are
e by the operating staff?
FAAT § At i * o3 N
Wh L4 O Tard e flore ¥, i dign v g A i s27% 6 2k 20 72 ¥
cnasignalis c
d) et }E O“t'f‘}”l?d by more than one agency, which agency(ies) is/are permaie 410
0] ch the sipnalto “ON" and why?
Fel Uy THETE @) U, 38 0 Y . < — -
+ . e @ uas @ stfig v g P P w8, @ @ o pddf/omhal @ rerges w1 "ON” w7541 7257 )
3z 1?7 5
e) £ g
num ; . _
erate the instructions as per duties, of S&T officers in charge of maintenancs,
m 5T "
entioned in Signal Engg Manual regarding elimination of recurrence of 52T failures
ui r a \‘1 JTRI"‘_I{({" }u 'f"";” t]. aﬁ”“ LT IEE - JT fl"{"l"ﬂﬂ'i fq 'J-”'H‘-f 57 Peeeert f)'— x Tz J ;:-_'-'—""‘ & Az 3
aferfiaa, v a3 ) o
) Enumerate important communication requirements to be provided while opening for new
stations as per Indian Railway Telecomn Manual.
szt Yera zeltan A & I A $rpAl ) eTAd J3hh a7y AT FEATs HAT AT ST LTI E
g) What are the types of Video Cameras mentioned in the IR Telecom tanuzl for IP baced
Video surveillance systems for Railways?
Yerd 3 ferg sywddh smafia difza P wonel & f s el fepet § afsia difod B0 F TR I 137
h) Mention a few important distinctive features of IP Networks and Non-1P networks
Srédi Jead o FiA-3d FeaE H IT n’mmﬁﬁmﬁmmm 1 IS @2
i) Mention at least 3 important locations where tapping from Traction Power Control Clr
required to be provided in RE area as per RE Manual.
w0 @ 3 AEeEQu w4 H e @ =l g ATEE F FIE ivé & § YavA o @400 Clreuit ek kol -
) Describe the purposes of any 3 important S&T equipments kept in Accident Relief Tran
(ARTs)
gz Ted niad [tranvz'l) v oo foredl o) 3 m-aw: wH UE & ; Pl wm.. ¥ e T as A
A-2 Write short notes on any /3 of the fol!owmg (2 x5=15)
frrfufiaa 7 @ fmfl ol 3 WeR a1z fad:
a) Essential requirements to be ensured before Intcrlockmg a motor epuamd Point
fray wanfaa @ngz ® corgitr A 8 00 -3 1 A ared! ST 1 fiaia e e
CRS applications for replacement of PIby Elin 3 typical 4 road station in double line section

b) in RE area.

wreé £ & gae g AP i e fefwa 4 iz err i o g diewé & weR = fog Fomes AT
c implantation of Signals w.r.t OHE Masts
d) R @1 gerze w.r.t OHE Masts
AWS in automatic section in suburban sections
e) Fqemifra w4 waa: @s 3 AWS
£y~ Square sheet testing for commtssuon'mg of a typical RRI installations
4 uw ffges AT §EIATA ity o forg e T T
I - I B
A-3 Write short notes on any 3 of the following: 3 x5=15

) frfafma 3 @ i A 3 W =2 Az fera:
a
VSAT based communlcatii)isiitpeﬂris provided at_iiRTs ] — o - ]




y %:9
v —
S

b)
c)
d)

e)

WHANA G 21421 #2551 A0HTE] AT 51 Genei

Network Security for IP networks

wrEh 37k 7 fom ok g

Train Indicator systems used on IR

IR, 57 7 g vt 24 ¢Fgr feoam

Various types of Rly Control Communication Circuits
fafsrs T 3 el 2T FRAETA AR

Functions and responsibilities of Divisional Telecom

reporting to Zonal Telecom Fault Control .

WWWWW&WiHﬁIWBWEMH

>fErH wice Hgld & Hiee R -
[ E——

Fault Control room & fault

A-4

a)

b)

c)

d)

e)

Write short notes on any 3 of the following:
Fesfarfiaa @ & Frait o 3 w2 Az fored:
Procurement of Proprietary Articles through Stores dept.

\izn fory 3 mom @ Proprietary Articles® @t

Procurements through Spot Purchase Committee by Stores Dept.

stz e g i @i St F A 8§ aie
Disposal of Scrap material through Stores Dept
siz fonir ¥ arean | fewdee e dmt

Procurement through Govt e-Mark
e 3oz S (GeM) & med § Gl
Inspection of materials supplied from RDSO approved vendors
m@ﬁma—gﬁﬁ%ﬁ%—%ﬂmﬁﬁm@ﬁnﬁmﬁﬁmﬁﬁ&m

What is the importance of Schedule of Dimensions (SOD) to an S&T Enginee
t least 3 situations when SOD is to be complied with in connection with S&T

et portal (GeM)

r? Explain your

views with a
works.
@ w2 & $eif & e schedule of dimensions ( waail) &1 #1 Heed 82 FH & @ 3 frafial & ara s frani

3 15;?5)

e TaS & Tﬂ%dﬁuﬁsooaﬁmmh
and any 2 from the remaining 3 questions.

Pl attempt Question B-1 which is compulsory,

WB-laﬁmﬁa’faﬁaﬁ?,aﬁwh3w‘iﬁﬁﬁé\ﬂzﬁ1

Provide short answers to any 4 of the following ques

(4 x5=20)

Pt wei 4§ fea it 4 &1 aftw 3w a: -

b)

d)

How would you like to decide the preferred direction for providing an exhaust fan in an
equipment room to get optimum result to disperse heat generation inside the room?

217 3w w1 9 o exhaust fan o A o w01 faad

U s 3 Tl @) &9 few S RE?
For small power requirements like Interlocked LC gates etc, suggest a techno-economically

viable non-conventional sustainable energy sources to run the installation.
£ At

&reiias vant Ngw s delt @ faweht MaEas ¥ R, $&ea &) gend & g awt ) aunfle =7 8 s
qreafte faTs S Uil &1 gIR 3 '
Describe the pros and cons of Prefab structure for small sized equipment rooms to serve

S&T installations.
A Tz A R ¥ Ry ol e ¥ qusav R forg fi¥a wgaan ¥ wrad sl gaana an avty @

Mention at least 2 important parameters for selection of suitable Surge Protector for a
reliable ADSL connection extended on PUF cable to a subscriber ’
o mew ¥ g PUF daw ot fywnfta fRywdta ADSL W ¥ Rig was Surge Protector ¥ wra ¥ for wx @

F3 2 weeagel umdel @ 3k @

e —




e

e A

e)

g)

h)

What should b iteri
used for conn € the criteria for deciding the minimum c -
ecting a battery chargertoab r(_JSS-SectJon of conductors to be
;\g:ﬂgsay 30 meters. attery bank situated at a significant distance
& gl i, Rora et 9=
N il N -

¢ o T e o Wtﬁ%%mmmma@mﬁ;waﬁa—m&naﬁmm
Enumerate i
dlimatic con‘;"irt'?otnprecau'floﬂ you would take to handle CMOS devices, especia
o -"; ;‘T)qtg:nt(;hey do not get damaged by touching by hand.

: qu i?nl? { wRfafee Smaﬂmmmwmaﬁﬁ,%ﬂumaaﬁamﬁw
How do you propose to deci

arrangements against high current faults.
aj@ﬂﬁﬁ%%ﬁ’tﬁn%maﬁﬁl

High current fault %mmwm%mmmcasmwﬂ
f terminations of

Su i : .
ggest an inexpensive and effective means for preventing loosening ©
ne location like Relay rooms.

:{gctrical \.vires- in equipments installed in vibration pro
=7 3 vibration prone mﬁ@mﬁﬁ@ﬁaﬁ#aﬁm?ﬁﬁﬁﬁ*ﬁﬂ@mﬁﬂmmm

A <l

Ily in dry

de the ratings for MCBs and Fuses in series for best protection

B-2

b)

d)

e)

l

B-3

[

Attempt any 3 questions given below:-
A9 R e et o 3 w0 o= & -
A 60 kg man standing on 3 surface 0

put of 5kgata velocity of 0.6 mt/sec.
60 fireir =7 a1 0.6 mt/

ntally a shot
a result?
}5 T F TR

jon throws forward horizo
e man acquire 35
B9 (horizonta[ly

f negligible frict
What velocity does th
cec ¥ & afds

lectric heater of 1000 watt rated at 240 Volts AC will produce

Csupplyis dropped to 180 Volts ?

les=1 Calorie)
< Gex @ 64 e A faal

How much calori
in 64 seconds when A

(Assume 4.0 Jou
240 Free Tt g W 1000 dEF

e g Y ot 87
mméaﬂqy=1%ém
A VRLA Battery bank of 200 AH capacity is being boost charged for 3 hours byas
t every half an hour are as

Boost Charger- Current readings taken att

under:-
20 Amp, 18 Amp, 15Amp, 13

wéﬁfmwﬁﬁﬁmaﬂ i ReEIE] 180 4re

uitable

he start and then 3

Amp, 12 Amp, 10, and 8 Amp.

hr duration, being linear,

tween the %2
his charging-

ng current in be

g the rate of drop of chargi
d by the battery bank during t

he total AH charge receive

gmar % VRLA o Fw R TR TS

Assumin
find out t

Waemdtms w7 ¥ fag 200 AH
ﬁ:{gtanﬁzi%ﬁf—ﬁn? ﬂ%rr a8 -
20 Amp, 18 Amp, 15Amp, 13 AMP,

Aoy TR g, < 6 A
lain the the moleculart

oy T 1 A € T 3

12 Amp, 1038 Ampl
afrl/zﬁﬁmﬁﬁ ézﬁaa:mgmrfaAH =7 7 war & |
etch, exp heory of Magnetism.
é:mﬁﬁ?fﬁﬁfﬁaﬁaa@nm‘n '
e of electromagnets.

am explain working principl

arfohr g &L
with the help 2 neat sk
qmmrsp&rvtraﬁmﬁ, gahed

Wwith the help of neat diagr

1

Design and

arrangement to operate from AC input supply of

hrs battery backup for an installation consisting of the following loads:-
/10

Wﬁ@ﬁmﬁﬁ@ﬁﬁ%mﬁfﬁ:ﬁﬁaﬁma&]
describe with the help of a neat drawing an optimum power supply 15 |
50 to 280 Volts range complete with 10 :
1

|
Bﬁ:ﬁ)l
'!
|

_ ——



S i‘;IS“u‘ e 1509 280 e ST AC l’!l;!l!} supply ¥ 'l\!r'ﬁ“()p”"lllln ey oyl sy

| Renres Wk aann seely e onle e 10 hrs e AR A frrg s -

1‘ 3 2 Amp @ 110V DC for 30% of time

': 2 Amp @ 110V DC 30% wxa & g

; b)Y 5 Amp @60 VDC for 100% of time

' S Amp @ 60 VDC 100% s 6 1w

C Q) S Amp @110 VAC for 100% of time
s S Amp @ 110 VAC 100% wws ¥ 18y
{ d)  1Amp @ 230 VAC for 10% of time
: 1 Amp @ 230 VAC 10% wwa ¥ g

: ndard AHs of cell
Assume S0% efficiency for every units to be used in the arrangement. Sta f cells

> S0, 120.200,300,600.
| are 80 ‘1 0,200,300,600 L P S—— S0,
|y vy @ @ wie vk gyl & vy 802 THar WA €

120,200,300,600 &

. I

g)
h)

Write Short notes on any 3 of the following:-
Fafafiee 8 Rl ) 3w im g fads -

LED st

Isolation Transformer sngaldym gawei

Monoshot using S55 timer IC

555 21w sl w9 qdhr 3Rd AT

BER in digital transmission fafes giafym A BER
SPD wadis

All-in-One PC sia-35-57 digl

Wireless LAN (WLAN )areia &3 (WLAN)
Optical Fibre Cable used in Railways
TR A W AT W Fe

Railnet

kSors

1o /10



HET YT CENTRAL RAILWAY
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ﬁ) r 7
oY TR U X HIRfImT  siGNAL & TELECOMMUNICATION DEPARTMENT

mmwmsﬁhﬁm@roup'm & & T (30 % TS =1eT) 8 T a aden

Written test for Selection of AESTE (Groﬁp 'B') against 30% LDCE quota in S&T Department,

R qF- || Question paper-1l
W: ERor AR 3§ 150
Time: 3 Hrs.A Max Marks : 150
Date: 23/02/2019
Note :

1.

Candidates should go through the “INSTRUCTIONS FOR CANDIDATES “attached with the
answer book before the commencement of the exam.

Qﬁwmmmiﬁ%%wémgﬁamﬁéﬁmqhﬁ" wlenferdi % fer SR’ v di & svacie )

. Part-l is compulsory and carries 50 marks.

TRAT IC -| HiAGTE & FUT s FoT 50 3 |

Part-llis of 100 marks. There are total 12 questions, 4 questions each in Part-A , Part-B and Part-C. Each
question carries maximum marks of 16 %4 . 6 questions are to be answered, Minimum 1 from each part and

maximum 3 from any part.
are -1l 100 3T F ) uré, TEAT AR A AT F 4 WA E, T 12 weA £, | IQAF
T & IABAH IF 16 % §1 6 WAl F 3w & &, wedh 4T F =Eaw 1 3R o

HITT & HFdA 3 weat & 3w e & |

Answers should be brief and with sketches wherever necessary. Pencils may be used only for
drawing of sketches |

AT & 3w dlaed A AW aur IrgsaeER ' aoia w5t | 9w F 39de
Frarer Y@t & For & A R ST wer §

' [ ' i ' ' icked answer in multiple
No correction of any type viz. cutting, overwriting, erasing, scoring off a tic . in mi
choice and ticking another answer and modifying the answer in any way, is permitted in the
Answers to Objective type Questions. In case, any correction is made, that answer shall not be

evaluated at all.
ammﬁa;maﬁmﬁnﬁwﬁm,mgﬁmagﬁmﬁﬁ
TR 316 AR gad 3T W FE H R (feh) A AR R o IR A guR
T dr IepATa AET § | 3fe P GuUR fRar T A 38 3w & Hedied g1 R
SATTAT | |

Answers can be written in Hindi or English or Mixed as per requirements / convenience of the

candidates

orosTT & 3R ST 3rUaT 31el ST JryaT fREEs ARTSTERAR |

W



Part-l
HTIT- |

“Establishment and Financial Rules

EIgE 3 Ry e

(1) Establishment Rules : T2M9AT T

=

Write short answers for any 5 questions:-

ey of 5 warell & oR saE fod: -

3TTFRT F
a) Can LAP be combined with Casual Leave? Far LAP & IR TEHD

50 Marks

25 Marks

5x2=10

HY ST ST el &7

. i PRI
b) Can LHAP be commuted to cover absence period due to self sickness

DA F FROT IFAURRATT FT Fa¥ #=a & ¢ LHAP commute T ST
[qHT 87

=
Are S&T Supervisors in “continuous” category under HOER ? &I HOER
ded UH Us & gadere oo Aol # 3T 87

d) Can Maternity leave be combined with LAP ? 3T HlJed aPRT I Teredl

F @Y ST ST AT 72

e) Can any Rly Employee after retirement hold any post in the recognised Trade

Union organisation ? T &5 $HATRI RCRRAT & dlg ATl 9Ied ag'
qiaeT GaeeT A ey off g W @ FehaT &7

f) Can Railway employee opt for voluntary retirement before completing 20 years

of service. ? &FT railway FHHIRT 20 ﬁﬁ%qﬁmﬁﬁmﬁ%ﬁ
Harfagier &1 feeT g award|

g) Isstoppage of increment for 3 years is a Major penalty under DAR ? 3T 3 gTel

ﬂ#ﬁt’éﬂﬂ‘ﬁﬁﬁm DAR & dgd U&h major penalty 87

2)

L

Write short notes on any 3 of the following:

Fefafea § & fadt off 3 s ol A g

a) Pass Rule governing Railway employees, serving as well as Retired
T FA T Jarfi s & fau ore v :

b} Major Penalty under DAR
ST & T8d major penalty

c) Hours of Employment Regulations for Railway employees

h&mﬂaﬁﬁ%%ﬁﬂwﬁﬁw%ﬁ
d) PF Advance

s wsaim
e} Child Care leave

FETE A ol
f)  Special Casual Leave

ety mienfer vy
g) Refresher course for S&T supervisors (SSE/JE)

ASE T (vauEs / Q?)%f‘aqf@;mw
I Vi

(3x5=15)




3)

P

(%Y

() Financial Rules : frfia fran - e
25 Morks

Write sho TN
rtanswers for any'S questions:-fsa) 11 5 3rten &5 )0 Stard L -

a) Does Railw i s in the parlia
s ay-! Budget continue to be presented separately in the pnrllnrri\'u'nl- 7
G5TC A W 3T/ Qx7 {35 s1ren &

b) Whati — .
) atis the Works program Plan head for Signalling works ?1aufcin il & felu

TR O W R T &

) Are Revised Budget Estimate (RBE) for the current year and Budget Estimate
(BE) for the next year are prepared simultaneously ?aur Araad & fay i

31T 3T (RBE) FHIX 317Tet e & Ay @572 3791 (BE) T W i fosy 511 &

5x2=10

d) Are Revenue Budgetand Works Budget separate ?aqT1 3151 @ie 3ilv @Rl as1e
HEAT-3eTT 87

e) Can Detailed Estimates be sanctioned before the concerned work is included in

the Works Program? &1 ga= W & Jafara @rd @) 1fiet e A uee favdga
STATHIT 1 HERT 1 ST bl &7

f) Can a Sub-estimates be sanctioned separately without being a part of any main

estimate ?a47 feset sfi 7eT 3T &1 & & T 39-31HTT @) 311 3 a1 <
ST Aol 87

g) Are all procurement actions in S&T workshop for any material generally
initiated based on firm work orders only ? &1 f&wit ot Wt & AT T 03 &

SBTRTTET & It T fepaTly 17 ok IR e i ads TSR & R R [ HI 1l

Are Salaries for Artisan staff of S&T workshop charged to Workshop Suspense
Account?aT T TS &1 STHRITeT & SRITRT &5 SHATXAT & da- SHIURTTE HEA

@1 & g1st foear STarT &

h)

(3x5=15)

4)

Write short notes on any 3 of the following:
Frefafiga § @ et it 3 R Ak fo:
a) Annual Works Program
: T 99 S
b) Performance Bank Guarantee (PBG)
g de (= )
c) Deposit Works
feurfore awd
d) Detailed Project Report (DPR)
ﬁ@HQﬁﬁWﬁ!ﬂi (DPR)
Final Modification Estimate (FME)
aifem dgirem 37 (FME)
f)  Fund Availability Certificate

e)

e 3Yeletrdl AT I3

S8

~d



l

Part-ll

There are total 12 questions, 4 questions each in Part-A, Part-B and Part-C. Each
question carries maximum marks of 16 % .

. P ¢ m
6 questions are to be answered, Minimum 1 from each part and maximum 3 fro

any part. |
I8, WrE-aft i - 9P 4 9 8, e 12 94 %, | SR 9 3 Afuan 3R 16 % 8

6 AT % IT A €, wF v @ =gFan 1 < e oft s @ e 3ydiFIMAIAL)

100 Mar.ks

Part-A Signaling UTE-U fRadAforar

5)

a) Explain with the help of neat diagram the lock and block working in SGE Double line

Block Instrument

12 marks

w1 ST A weE d SGE g e wirs gz A wits A AT ol aATEd

b) Suggest remedial measure for problems faced in SGE block systems due to high earth

resistance at one of the block stations. ' .
T St R 3= et w3 wmor SGE aei fare 1 a1 et el < forg gurers

3T gAY

4 % marks

6)

a) What is meant by semi automatic signal? Under what conditions such signal will work

like fully automatic signal? )
and wrefere s & = atfiwrr 37 Y@ w3a fra afifafy § o @@ & wEfoa faee i 7 &

HO7?

10 Marks

b) Why 2nd distant signals are provided ? Give aspect control chart for a typical 4 line std.llI

MACLS station ? . '
2nd Tewz fama w4t werd T o &7 war ffier 4 wz std. |l MACLS =9 = fag aspect

control = w7

6 % Marks

7)

a) Explain with the help of neat diagram operation of Digital Axle Counter.
w3 AN FI gErgar d feloes e F16 #1 gare a9

10 Marks

b) Why BPACs -are provided ? What are the problems faced in its maintenance and
suggesition for improving the same.
BPAC =i war foh ST &7 soreh Ta-Tard & 31 ST E569 o % 791 9979 .

6 % Marks

8)

a) Explain in brief working of Electronics Interlocking. Describe various stages in its testing

and commissior;;rl?. :
JetagTie et S STt < st sare A s e sit siwfiT F Ry s w7
quiT FY

10 Marks

b) Draw the block schematic of a typical IPS system to feed a Central Panel interlocking
with metal to metal relays in RE area at a 4 line station with double line with SGE block
instrument and BPAC.

SGE =<t $egie 3fit BPAC & wmr garet 913 31 &% 4 w197 ©Y9 T metal to metal g %
T T R Ut & T we fafie IPS st & seifer soifeh diemrag s @z

6 % Marks

Part-B Telecommunication: W—-aﬁg\m

9)

a) What are DTEs in digital communication?

BT TaR A A Far >

4 Marks ,

b) What are the major differences between L-2 |P Switches and Routers
L-2 IP e 3R I3eR & €y 37w 2r &7

¢) Whatare E&M signalling in PD Mux?
9ISt AFE H § U U {eAtaer ar ¥

4 Marks

4 Marks ]

d) Whatare Ping and Traceroute tests in the context of IP networks?

mm*mﬁﬁwm;ﬂwwwﬁ

10)

4%
Marks

a) Whatare the differences between Balanced ang Unbalanced Transmission Lines?

4 Marks

4/




v

) Thyonaq
RRARIRL R e —— ———
b) Whaﬁmﬁﬁlmbgnmﬂ%ﬁégﬁﬂﬁTm».;.h..u..“_g____h_._.,,.m:“]
AR GoTRh 3t <o i means in telecom systems? | A Marks ==
RGP A % 2t o i e g7 |
P i oming:of {’\?alog 5 walt Walkie-Talkie sels when deployed for | 4 Marks
Uunlmitlonb. T AR & AU A fre s & ekt vt 5
d)  What are salient features of Layer-2 or Layer-3 standards in Dala Networking model? s | 47 '
Ethemet a layer 2 or Layer 3 standard? Se1 SYeafar sifser 3 dag -2 a1 dag | marks |
S AR B qEw RAva @y 2 aar SUT AU 2AGTF & U1 JUL |
JATAT 7 |
11) | a)  Describe the procedure of measuring transmission 10ss in a Voice Grade Gircut, 10 Marks \
AN A3 WiET I crafPReT @i @y A A 9har @ avit #t l
b) What are Gateways in the context of connecting Plain Old telephones (POTs) to a fully 1P | 6% Mark |
exchange 70 3es Tewler (die) & g oRe & ISd vawerer @
TSN & el F Ney @ 7
12) | @) Describe in details laying and termination practice for 6 qd cables in a typical Block | 10 Marks
seclion. U WAGY sdlleh Va0 3 6 qd haed QoW qur efifsiee |
e &1 Rawor w3 ‘x
b) What are the standard parameters for periodic testing of UG Cables? | 6 %4 Mark |
ISl FacH & WIS qQErr & wuss Rl aar §2 |
Part-C Workshop Practice: qre-eft HITTET 1vame:
13) | a) Mention 3 major raw materials used by S&T workshop? What are the tests 10 Marks
carried out by workshop before accepting those materials.
S & T SHYIY S ST 3 W el WISl 1 Ieoid {7 37 umfindt ) whobn 03 @ v wrdfamen
FRUERI RIS SRR B
b) Describe Common casting defects and their remedies 6 % Marks
TR IR 2 31 37% IU4R
14) | a) Describe the overhauling procedure of SGE Double Line Block Instruments. 10 Marks |
SGE == S5 sxiih $Rgied 1 it wiwan @ avi =t
b) Write short note on Planing machine 6 % Marks
S AR @) A se o
15) | a) Describe the working principles of Flash Butt Welding 10 Marks
T w2 AfeE & sl frgrdl & avla it
b) Write short note on Personal protection equipment used by workshop staff 6 % Marks
FTARITAT HHATRET ZaRT 3TN T ST a1} eafFaared Gai 3uaor
16) | Write short note on the following:
Fafafld W i A @
a) Shaper Machine A9y M= 4 Marks
b) Gas cutting T FHTET 4 Marks
¢) Overhauling of signalling Relays RyzatTeisT Rer a7 3ftavifoler 4 Marks
d) Centre Lathe and Capstan Lathe TUeY oty a2m egesy dor 4% Marks

< / i
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Answer Keys to QP-II i
. -l (Written test for AESTE(Gr-B) agai
gainst 309
held on 23.02.19) e e

PART-I

1{)3) No/LAP can not be combined with CL.
C; ‘rzefllJLHAP be commuted to cover absence period due to self sickness.
< o/Under HOER, S&T supervisors are under 'Excluded’ Category.
; ::es;Matermty Leave can be combined with LAP
e es/Railway employee can hold an i . i i
allw y post in the recognised
5 organization after retirement. = Trade Union
No/Railway employee can not o i
: pt for Voluntary Retirement bef
completing 20 years of service. : o
~g) | No/Stoppage of increment for 3 years is a Minor penalty.
2) a) Pa;f.ss drules governing Railway employees, serving as well as |
retired.

The answer should cover -
List of various types of passes like Duty Pass, Privilege Pass,

School Pass, Post Retirement Pass, Residential Card Pass and

Special Pass (Medical ground, Sports account etc.).

« Also entitlement on Privilege Passes for various categories of
officers and staff for serving as well as retired may be listed.

2) b) | Major Penalty under DAR

Reduction to a lower stage in the time scale of pay.

. Reduction to a lower time scale, grade, post or service.

e Compulsory Retirement

e Removal from service

e Dismissal from service

Hours of employment regulation for Ra

The answer should cover —

o Classification of staff viz.
continuous and excluded category.

« Nature of duties along with roaster
may be listed against each category of staff.

« Also, few examples may be given for each category of staff.

d) | PF Advance :
The answer should broadly cover
e \arious purposes for which PF advance is payable and

| « Brief details about final and temporary withdrawal.
Child Care Leave(CCL)
having minor children(below 18 years)

\

: v For women employees .
1 v Maximum for a period of 2 years (730 days) during the entire
|

service.
For taking care upto 2 children.
CCL is to be treated like LAP and sanctioned as such.

Not to be debited against leave account. o
It may be combined with leave of the kind due and admissible.

Can be availed in more than one spell (minimum 15 days).
Can be granted for maximum 3 spells in a calendaryear.
T -_gpecial Casual Leave . . o

k of Railway-men's Cooperative Societies,

(1) For attending wor
(i) For Family Welfare Programme;,

| (i) For participation in sports events,

L 1
1

ilway employees :
intensive, essentially intermittent,

hours, statutory hours, rest etc.

e

e)

G ASEE

I

‘\&V



(iv)  For participation in Trade Union
(v)  Participation in cultural activities
(vi) Scout work;

(vi)  Voluntary Donation of Blood;

civil disturbances; efc.
Refresher courses for S
These courses are cond
S&T Supervisors require
years.

Duration of the cours _
The objective of this course |

clarify doubts.
New technological developmer
During refresher course, technica

covered.

No/Railway budget is presem== ==

PH-33
Yes/RBE for the current year and BE

¢))
ucted at IR

e 4 weeks.

Vv

Q3(a)

No/DE can be sanctione
Works Programme.

No/Sub estimate can
work is included in the Works Pr
nt actions in

Yes/Salaries for artisan staff

Technical/Scientific institutes/cour

- ——

&T Supervisors :

d to undergo Refres

s tore

ments are also discussed.
| subjects and hands ©

resented along with the m

simultaneously.
(d) | Yes/Revenue Budget and Work Budget aré segarate.' ' _ —
d after the concerned work 1S included in the
not be sanctioned separately before C

ogramme.
sS&T Worksho

Yes/All procureme
generally initiated after firm work orders only.
of S&T Workshop are charged to Workshop

—

meeting;

like Drama, Music competitions;

attendance at meetings of
ts/unavoidab!e absence due to

ISET/SC.
her course once in 4

fresh technical knowledge and

n training is

ainbudget.

for the next year%?efﬁépafed

=
oncerned

p for any material are

(h)
Suspense Account.
4(a) | Annual Works Program :
The purpose, modalities and time lines to be given in short.
4(b) | Performance Bank Guarantee:
o The successful bidder shall have to submit a PG within 30 (thirty)
days from the date of issue of Letter of Acceptance (LOA).
o If contractor fails to submit PG his contract is to be terminated and
shall be debarred from participating in retender for that work.
o The successful bidder has to submit the PG amounting to 5% of the
contract value.
o The PG shall be released after physical completion of the work.
o Whenever the contract is terminated/rescinded, PG shall be
encashed. ’
(c) | The works required to be carried out by Railways/Approved consultants
girtammg t;g . sidings,- ROB/RUB and other works of other
vernment/Private agencies may be covered alo [
(d) | Detailed Project Report (DPR) : ng wilh process.
Following points are to be considered i
> Justification ERE:
> isti :
S e et e
> Route selectiop:wl}?:cfjand =Js S SIMIDIINg ;
. nd a isiti infri :
‘)—_ Project cost and Schedﬁ?euggon/any RGBS OS]
(e) | Final modification estimate : .

= Part of Annual Budget planning.

= FM
E are prepared after the receipt of Revised grant

2 \



It dopictn the v

N
A utihsntion of funds ¢ y
G it against the

Vﬂriou - oA e )
vViho rovined (rant 8 8anclioned "JI

(O Fund Avallability Cortificato ¢ _
-. :l an mportant tool {of Iinancial management
\ l'\'.~:1:t:;'::::',:||;:|u| l.'my exponditure against a work, availability of funds
Sorm iy Y the Accounts unils associated with the Executive
DM | Enclosod
(b)

] ] ¥ v 1 g 8
* PProper eanth connection, tghtening/cleaning of Bolts and lugs !
 Earth load shall be of standard S1ze, use mulliple earths if redunred ‘-
« Larth should be watered and topped up with mixture of charcoal and |
salt at regular interval |

|
|
|
A signal which s capable of being operated either as an |
automatic stop signal or a manual stop signal 1s called a semi- |
automatic signals l‘
This type of signals are provided in automatic sections where%
ponts/LC  gales are available and are controlled by |
. ASM/Gateman. '
i These signals are provided with illuminated ‘A’ marker.
{ Such signal when provided with ‘A’ marker in lit condition works
i as an Fully Automatic stop signal. It assumes ON/OFF aspect
| automatically depending upon the conditions of Automatic block
; section ahead,
! = With "A" marker is extinguished it works as ordinary stop signal.
(b) | Second distant signals are provided :
a)On sections where the sectional speed is more than 110 KMPH .
' b)On sections where speed is less than 110 KMPH, Goods trains having
braking distance of more than 1 km.

Aspect control chart in case of 2" distant signal

|
;) o . 2 ~ .
i | Provision of mamtenance (ree carlhs of desired value.
G(a) | .

|
|
|
|
|
|

S.N | Aspect of | Aspect of | Aspect of :
2" Distant | Inner Home signal | Means/Indication
signal Distant
[ signal
1 | Double yellow Red For trains being
yellow stopped at home
signal
2 | Double Double Yellow with | For trains being
yellow yellow route received on loop
indicator line
3 | Green | Double yellow For trains being
yellow received on
Main line
4 “Green Green Green For run through
trains

i EL/Siemens/Eldyne/

On CR, SSDAC /MSDAC of different makes (C '
s Frauscher etc.) are available. Block diagram of CEL make.ls enclos_ed
for reference. The operation of the axle counter to be explained in brief.

VL



N ——————
Digital axle counter field unit/counting device is the track side electronic

‘assembly that energises the axle detectors for detecting the passing of
}Nheels to determine the direction of movement & counting the wheels,
I ) It detects vehicle on a particular length of track
li) digital data transmission 0 & 1 (telegram code)

lii) principle used - phase modulation.
iv) It requires 24 v DC fed through DC-DC Converter. '
It transmits the count and health information of the field unit at regular

interval. Based on the information detected system determine of the
status of the track section-clear or occupied.

(b)

in operations by way of
fy the complete arrival of
ollowing problems and

BPAC are provided to enhance safety in tra_
avoiding dependency on human agency to veri
train. It is expected that atleast 4 out of the f

suggestions are replied.

Problems faced in maintenance: . )
= During heavy lightning BPAC cards gets hanged and resetting is

required and also in some cases cards become defective.

Axle Counter coil needs to be replaced once in every two years.

= During Engineering machines working sensors are to be removed
and reinstalled involving lot of adjustments and availability of staff.
BPAC fails whenever Engineering trollies moves over the sensors.
Many failures are attributed on account of poor condition of cable,
healthy cable in long stretch of section is a challenge.

Damage of sensors due to hanging part/loose packing.

Quad cable cutting during excavation work — identification and
restoration is a cumbersome and time consuming.

There are cases of switch disconnection in modem card.

Ensuring proper voltage at the far end is challenging.
Large and skilled manpower is required for both maintenance and

attending failures.
Suqgestions :

e Proper training to staff.
Availability of tools required for maintenance of attending failures.

Electronics in DP/Sensor to be avoided (at site) and all electronics to
be confined to indoor as in the case of Frauscher make DAC.
Proper earthing to be ensured/maintenance earth to be provided at

every DP.
Provision of SPD and its intactness in every DP.

Insertion of suitable attenuation in the circuits at the OFC huts.
Testing of cable parameters to ensure good condition of cable.
Stable and reliable power supply to be ensured through IPS — DCDC

Converters.

8(a)

El systemis a microprocessor based interlocking equipment to read the
yard and panel input, process them in a fail safe manner as per selection
table and generate the required output. It has 2 softwares.

1) E);eC;JtIVe 1;s,oftware — this is common to all E| for the same
manufacturer, factory ins : g
modify. ry installed, performs all operations, not possible to
i)sgﬂggcaatﬂ;?esbomarel— this is different for different stations can be

DYy signal engineer, performs the functi |
table of a specific station. Can be modified as when rggii?esdper control

Working — Input card gives information to the CPU card via system bus

) N




8(b)
9(a)

9(b)

9(c)

| 8. Final checksum is

2) When any request is give
button are pressed) throug
processed at the processor card.

3) The output of the processor card
drive card only when the
4) The output of the Rela
another tag block.

5) The output vo
output relays.

Stages in testing of El

3. Embeded CP
4. Uploading of app
5 Simulation run on
6. ST/LT testing

7. Square sheet testing

Enclosed
DTE term refers to as Da

A DTE device communica
(DCE).

Often, two DTE devices n
link.

n by panel operator (sigtie
h operating panel

condition are safe.

y drive card is cO

ltage from the other side

e with Simulator setup. Them

FAT —itis don

1. Supply on (IPS MCBs)

> Embeded CPU *+ vDU (Master and slave) - ON

3. Simulation run on screen

4. VDU screen verification with approved vDU drawind

5. Selection of vDU AorB

6. ST/LT testing

7. Square sheet testing

8. After above testing checksum is generated
SAT (done at site) :

1. Supply on (all mini IPS MCBs)

o Microlock ON (A & B)

d slave) — ON

U + VDU. (Master an
lication logics
screen — appro

enerated.

ta Terminal Equipment.
tes with data circuit term

eed to be connected together usin

r, PC, Terminal server etc.

e Example route
,/’f—'———-——"—/”_}

MRCIVIE ST At

the information is

is taken on the relay output / relay

nnected to the terminal of

of tag block pick up the relevant

ain items in the test are -

ved video layout

inating eqUipment

g a serial

Router

_[L2 1P Switch
| 1. | Works at layer 2 (data link) . Works at layer 3 (network
o | Traffic flows on basis of MAC Traffic flows on basis of IP
|| address. address.

3. | Traffic routes between same Traffic routes between different
| | network. network.
| 4. | Can not do routing of traffic. | Can do routin

5. | Only othernet port facility. Having WAN facility.

hich is used to detect the

It is ear and mou
communication between
e TS 16 time slot is used E&M

e E&Msignalling is use
for trunk circulit to connec

e

support PRI connectivity.

th signalling W
two PD Mux.

d for exchange of sig
t two different exc

Signalling.
nalling usually required
hanges which do not




9(d)

- 10(a)

(b

~ (c)

(d)

11(a)

| of sight conditions. o S—

|« Layer 2is the data link \;vﬁegzld_aig b_ackets

{ usos BWIres = 2 wireg {q,
plion of spoech gng

e When 4W E&M signalling is usod |
Transmission of speech, 2 wires for rece

______remaining two wire for signalling.

Ping and Trace routes tests —

e Ping is a utility that helps one
accessible or not by using its IP

e Ping works by sending a packet ¢ it i 1s
for the reply. It also measures round trip time anc reports errors,

e Butin the Ping test, it is not clear which path is ‘c:ho.sen to reach the
destination. We get the indication thal destination IS reachable,
e To check whether the deslination is reached via intended path, we

do the trace route path.
e Maximum 30 Hops of IP traffic
~ like windows.

to check If @ particular IP address |g

address.
s the specified address and waig

roule trace are built into popular Og

Unbalanced transmission line

High transmission loss _
Noise level high. 3
Heavy cross talk -
Co-axial cable.

Balanced transmission line
'No transmission 0SS
Less noise level
'No cross talk I
Example: twisted pair cable. |
e SFP's (Small form-factor pluggable) are small optical module
transceivers which are hot pluggable i.e. they can be plugged in and
out of a system without the need for shutting it down.
o They offer a simple and effective way to connect a single network
device to a wide variety of fiber cable types and distances, by |

converting the serial electrical signals to serial optical signals and

vice versa.
Different standard of SFP available — for short haul and for long haul

| elc, for single mode/multimode, _______—————"—

o Unsatisfactory communication(crisp and clear) for 24 coach and
longer length trains.

o In major yards, noisy com

o Does not work satisfactori

1.
2.
3.
4,

munication inside the crew cabin.
ly for distance more than 2 km in clear line

are encoded and decoded
into bits. The MAC (Media Access Control) sub layer controls how a
computer on the network gains access to the data and permission to
transmit it.

e Layer 3 provides switching and routing technologies, creating logical
paths, known as virtual circuits, for transmitting data from node to

node.
o Ethernetis layer-2 standard.
1z Transmission loss test is performed with the help Bf_t_réﬁgrﬁigsﬁﬁ

measyring set (TMS) kit. 2 nos. of TMS kits are required to carry
out this test.
2. Before te:sting of the cable, the TMS kit are self-calibrated and
cross calibrated i.e. standard tone of Odbm at 800 Hz of the TMS
:lt;:jsdgig tto its db meter to carry out self-calibration. Next this
brought a?rlﬁ of HQ TMS is fed to the db meter of other TMS kit
calibration th = e I Closs calibration purpose. After cross
3 In th the other TMS kit is taken to remote end.
' e typical train traffic control communication circuit, W€

di i
isconnect the controlled side and feed the standard tone from

N\
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12(a) 11 Initial survey shall he aanducien in oansiftatieg i Eedirasring
Supervisor o Fiwaw the Hailvigy bigdiesiz Leragfiar csbla
route/run, shall he denileil Lideai) ) s 400000500 ‘*.v“f“‘
bridges, toad GINssiNgs oajiing it e ey and seairaingly
tentative cable 1oule pilan shold bie (prenEis

2 Before the quiad cable s lalidl, a vistial i ':,: sGH o estle shsll be
made and shall he teslad af insulation tasi8's502.8 57000 ‘/,"“!‘:I‘I,'ii‘.;l
of conducto

3 | aying o be done neat l"-'1||Wi'l/ h";!l!t'li:!/

| 4 Trenching to be done in a stinight ing s fse 55 pussinie

2 Cable should be laid undergrourd in & saetion 54 2 degtn of 7/71.2
metres

6 While laying the cable precaution shall be tsian fo ansura izt
cable s not twisted or bend,

Ko After laying the cable, bricks are to he provided for fhe protection
' 3 Before back filling, take the measurernent ',‘ trenching frorm the
nearest mamn line to prepare the cable routz oizr
| S. Place the cable route markers at an |r terval of 20 metras
1 10. Track crossing and Road crossing should oz zomzulzarnly done
| below 01 metre with protection through GI/=CC/2WV T izes
f ' 11. At culvert and bridges, cable should bz Izid insidz 172 = zizes
f ' 12.  For termination process, as per the terms znd cooditaons in
. schedule either jointing or termination in loczlicn zox 12 22 Zane
' 13.  Jointing kit as per C.Rly specifications {o bz usez
. 14.  After jointing of cable, cable parameters liks loco resistzncs
| insulation resistance, transmission loss anc crozz =l shall e
| measured.
l’ 15.  During quad cable termination proper colour codz ssquence shall |
| be maintained.
12(b) | Details of routine tests and standard parameters for periodical resing of
| UG cables are covered under para 8.1.5 and 8.2 of IRISET nom=s3 on

' Telecom Cables may be referred (extract enclosed for ready rafarance

Answer should broadly cover various points of above camas and

parametrs for 0.9 mm dia cable is sufficient.

13(a) | The three Major Raw Materials used by S&T Waorkshor ars - M ¢ Qtzel

(Rods, sheets etc), Galvanised Sheets and Aluminium S' S

The Methods of testing these Raw Malterials are as follows

1. Mild Steels: Most of the Mild Steel items are procured 23 per 1S
2062. Visual inspection done, physical dimensions are chacke
chemical composition, lhrdncbb and Tensile Streng!h the sample
is sent to Chemical & Metallurgical Lab Parel of e NARL
Accredited lab. Based on the Lab report it material conforms o 1S
Specification then it is accepted.

7

|
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2, .
Galvanised Sheets: Galvanised sheets are procured as per 18:277.

:\nﬂost are Procureq in cut sizes. The overall size as demanded is
f;aSL{red. The thickness of the sheet is measured by Sheet gauge
and micrometer. The Bend Test is done in work shop by bending

the test piece to 180 degree as specified in specification. For
sample is sent

chemical composition and mechanical properties the
to Chemical & Metallurgical Lab Parel or the NABL Accredited lab.
Based on the Lab report if material conforms to IS Specification then
it is accepted. '
3. Aluminium Sheets: Aluminium sheets are mostly used for
manufacturing Aluminium Booms. They aré procured as per 1S:737.
n. The overall

They are tested for Surface finish by visual inspectio .
ked. The Bend Test Is done in work

size and the thickness are chec In wor
shop by bending the test piece to 180 degree as specified in
specification. For chemical composition, Hardness and Tensile

Metallurgical Lab Parel

Strength the sample is sent to Chemical & ! ;
b. Based on the Lab report if material

or the NABL Accredited la &
conforms to IS Specification then it is accepted. :
g defects remedials are

13(b)

| replied :-

It is expected that atleast 3 out of the followin

1. Shift or Mismatch
nt of upper and lower part of the

The defect caused due to misalignme ppel
casting and misplacement of the core at parting line.

Remedies _
(i) Proper alignment of the pattern or die part, moulding boxes.
(ii) Correct mountings of pattern on pattern plates.

(iii) Check the alignment of flask.

2. Swell
Id cavity bec

It is the enlargement of the mou ause of the molten metal
d or overall enlargement of

the casting.

pressure, which results in localise

Remedies
() The sand should be rammed properly and evenly.
3. Blowholes: ,
on the surface of the casting due to solidifying

When gases entrapped
metal, a rounded or ova
defects are always present in the cope pa

Remedies
(i) The moisture content in the sand must be controlled and kept at

desired level.
(i) High permeability sand should be used.

(iii) Sand of appropriate grain size should be used.
(iv) Sufficient ramming should be done.
(v) Adequate venting facility should be provided.

4. Drop
Drop defect occurs when there is cracking on the upper surface of the

sand and sand pieces fall into the molten metal.

Remedies
(i) Sand of high strength should be used with proper ramming (neither

too hard nor soft).
(ij) There should be proper fluxing of molten metal, so the impuriies

present in molten metal is removed easily bef ATy
5. Metal Penetration y before pouring it into the mold.

| cavity is formed called as blowholes. These
rt of the mold.
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These casti

. ng defects a
Casting. When the size Ofsea{; TrainS i8 laraes i rough surface of the )2&
sand and solidifies & and grains is larges, the molten fuses into the
Remedias giving us metal penetration defect.
Me t b

Ct can be eliminated by using high in si

low permeabilit by g high strength, small grain size

_ y and soft ram '
6. Pinholoc ming of sand.
They are v in si i
sun‘;ce . tehr; zr;wsat_l! hol_le_ars};. of about 2 mm in size which appears on the
- uigitad Ing. This defect happens because of the dissolution

ydarogen gases in the molten metal.

Remedies
(Q By reducipg the moisture content of the moulding sand.
(!!? Good flgxmg and melting practices should be used.
(iii) Increasing permeability of the sand.
7. Shrinkage Cavity
The formation of cavity in the casting due to volumetric contraction is
called as shrinkage cavity
Remedies
(1) _T!'ns defect can be removed by applying principle of directional
solidification in mold design.
(1:)_W!se use of chills (a chill is an object which is used to promote
solidification in a specific portion of a metal casting) and padding.

14(a) | « SGE DL Block Instruments are overhauled once in 7 years. Steps
involve in overhauling are as under :-

i) Complete dismantling of Block instrument.

i) Replacement of worn out parts, such as Commutator, all levers,
locking plate armature, guide, armature holder and armature, Door
Lock Studs etc. are mandatorily changed. Other parts are changed
on condition basis.

iii) Lock coil assembly is checked for its energizing current.

iv) Galvo assembly is done and mounted on Front dial.

v) Painting of block from outside and inside.

vi) Wiring is done.

vii) Any alignment, adjustments needed are done

viii) After completion O/H sealing is provided.

14(b) | The planer is a machine tool designed to produce plane and flat surface
on a work piece which is too large or too heavy. The work piece is
securely fixed on a table called platen. The surface machined may be
horizontal, vertical or at an angle.

The planer is used for :

| 1. Planning flat horizontal, vertical and curved surfaces.
2. Planning at an angle and machining dovetails.
. | 3. Planning slots and grooves.

15(a) | Flash welding is a type of resistance welding that does not use any filler
metals. The pieces of metal to be welded are -set apart at a
predetermined distance based on material thickness, materi_al
composition, and desired properties of the finished we!d. Current is
applied to the metal, and the gap between the two pieces creates
resistance and produces the arc required to melt the metal. Once the
pieces oOf metal reach the proper temperature, they are pressed
together, effectively forge welding them together. _

15(b) | Personal Protection Equipment or PPE is equipment that will protect the

user against any injury or safety risk at work.
Any 6 items may be listed.

N\[V



16(d)

16(b) | Process of Gas cutting: |
followind features.

16(c)

hat

iy  Helmet

iy Hand gloves

iy~ Welding goggle & screen.
iv) Safety goggle clear.

V) Gumboots.

vi) Safety shoes

vii) Ear plugs.
i ifyi irators - - - -
viii) Air purifying respiralors_——— - o T size objects for

“The shaper is @ machine tool used primarl ‘ e ontal, @
1. Producing a flat or plane s h may be D a ho

vertical or an angular plane.
' ways
2. Making slots, grooves and keyway . combination of these.

3. PrQQEQlDQ_antouLgf concave/convex of

Oxy-fuel cutting (OFC) has

(i) It uses oxidizing flame.

(ii) It uses gas-cutting torch.

The process consists of preheating the metal to

(oxidation) temperature.

| The preheating s done by oxy-acetylens ===
The relay overhauling activity involves various processes
Dismantling, Cleaning, Assembly, Alignment and Testing.

i) visual inspection.
iy The relay is completely dismantled
iy Cleaning of all the metallic parts.

iv) Relayis then completely assembled.

V) Alignment of contacts and proper pressure .
vi) Testing — Pick up and drop away current and voltage is measured.

Front and Back contact resistance in energised and de-energised
condition respectively is measure. % release is then calculated. -
vii) Sealing — Rela is then sealed

The Centre Lathe: is used to manufacture cylindrical shapes from a
range of materials. The neadstock of a centre lathe has many gears
which can be used to alter the speed of rotation of the chuck.

Taper Turning, Step Turning, External Threading, Drilling, Reaming,
Boring, Internal Threading, Facing, Parting, Grooving etc operations are

performed on Lathe Machine.

Capstan Lathe
A capstan Lathe machine is a processing machine is used for mass

production of small identical jobs. The cuttin

: g Tools are mounted on a
rotata_\ble hexagonal tu_rret/capstan with 6 different tools, in which which
permits the client to bring another tool operation rapidly without needing

be cut to its jignition

like

N

to take off the first Tools and afterward mount the second
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What 1y lockc and block and how it is achieved In SGE 1/1. B/

ssential 1:

It shall not be possible to tale "OFE? the 1SS to permit the train to leave a block
{tton untld 'Lince clear' has heen recelved from block station in advance.

ST TIoN n‘é =3
N o
DN [ ' "'% g
— Fvr
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N/ 4
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PR SR /
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v
® .

N &4 ) ‘ ON SRZ.‘

Explanation for essential no 1: From LSS control circuit i.t is- clear to takg off the
LSS,LSS DR must be pickup LSS DR will pickup after picking of the: -
LCPR. LCPR will pick up when train receving station mastel.' grant line c.lear by
turning the block handle to Line clear position. PR tounge will move to Line clear
side and LCPR will pick up then LSS can be taken OFF.

Essential no 2: .
The entry of a train into bleck section shall cause LSS to be automatically replaced

to '"ON',

Explanation for essentind no 2:As the train passes the LSS and cnt(‘:rs|(:n'tlu‘:‘l.“SS
controlling track clrecuit. LSS controlling track circuit will de-cnergise causing

the LCPR.LSS-DR to drop and LSS will replaced automatically to ON.
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Essential 3:

'Line Clear’ sh.all not be given by the block section in advance untill the preceding
train has passed over the section clearing track circuit or its equivalent & untill
Stop signal/signals In rear of the train has/ have been replaced to 'ON' position.

Explanation for essentlal no 3: After getting Information the entry of train into
block section train receiving station master turns the biock-handie from Line
Clear to TOL position. Block handle will get fock in TOL position and cab be
brought to "Line Closed" only when the commutator lock is released after
arrival of the train L.e. sequentially pick up and drop of block clearance track
circuit and the reception signals have been restored back to Normal then only
ZSR3 will energised and commutator lock will energised to brought block

handle from TOL position tp Line close position and the fresh fine clear may be
granted for subsequent train.
N\r
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IPS for upto 4 lines \.’

BLOCK DIAGR
AM OF IPS USED IN RE AREA UP TO 4 LINES W/iTHOUT A77C

. - ——
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Touting of Cablos

CHAPTER- !
TESTING OF CABLES

8.1 Types of tests © Gablo toating can bo clansiliod into,
1. Testing belore laylng of cablo,

2. Tosting altor laying of cable,

4. Faull locallzatlon losts,

4. Testing ol cable belore commissioning of BPACG,

5. Routine Testing (as por Tolocomm Manual)

8.1.1 Tests before cable laying

a) Tesl the cable for propor ond sonling,

b) Check for any physical / Mochanlenl  damngos  during  ransportation, and - during
manulacturing,. ole,,

c) Continuity and Insulation Tosl

8.1.2 Tests after completion of cable laying

a) Continuily test = Ohm-moler
b) Insulation lest ~ Insulation Maogygor,

8.1.3 Fault localisation tests

a) Conventional methods
b) By using Cable faull locator

8.1.4 Testing of cable before commissloning of BPAC application

Mandatory Check &Tesls to b done hefore  commissioning  of BIPACISSDACIMEDAC
applicalions on Quad/iPIJF cables as por RDSO - letler No, STSIEISSDACH SPNATT
dt. 28/30-08-2006, (refer Para 8.4)

8.1.5 Routine tests

a) Conduction test.- Monthly

b) Transmission loss test.- Monthly

¢c) Crosstalk (near end and far end) test - Quartaerly
d) Psophpmelric Noise test - Quarterly

e) Insulation test - Yearly.

82 Acceptance tests for 6 Quad PIJF cables
8.2.1 Conduction Test (loop resistance and continuity)

To measure the loop resistance of pair and resistance of each conductor. Measuring instrument
used is Multi meter or Ohm meter or Null balance Bridge Megger

Noar End
. i
e I
Lhndi
o,
- "L
&6 o0

Nuﬁ palance bridge Meggor

Ly Far End

Short
(57

L2

IRISET 65

TG1 - Telecom Cahles (Copper)
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Tosling of Cablos
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8.3 Standard values of various tests

S| | Description

Value
No
1 Loop Resistance in Q
Cable conduclor of dia 0.51 mm 182 O/ L.Km
Cable conductor of dia 0.63 mm 114 Q/L.Km
Cable conductor of dia 0.9 mm 56 Q/L.Km

2 Psophometric Noise

< 2 milli Volts

a) With 100V Megger
b) With 500V Megger

3 Insulation Resistance in MQ

>100 MQ / Km
>5000 MQ / KM

4 Transmission loss in dB

a) . Cable conduclor of
b) Cable conductor of
c) Cable conduclor of

dia 0.51 mm 1.379
dia 0.63 mm 1.107
dia 0.9 mm

0.65 (unloaded)
0.25 (when loaded)

8.4 Mandatory Check &Tests to be done before commissioning of BPAC/SSDAC/MSDAG
cables.

applications on 4/6 Quad/ PIJF

a) Conduction test
b) Insulation Resistance
c) Transmission loss test.

d) Near end Crosstalk at 155 KHz :
e) Far End Crosslalk at 155 KHz

f) Psophometric Noise

g) Continuity of Armour

h) Earth Resistance at Armour

i) Position of one quad in quad cable

i X (B
j) Each Quad is bounded by respective quad coloy (B)

IRISET

56 ohms/loop km
> 10 M Ohms.
At 2 KHz/6000hms Transmission loss will be 1.2 dB/Km

and it shall not be more than 30 db
section, for full length Block

Should be better than -55 dB
Should be better than -55 dB

Should not be more than 2 mv.
Should be Ensured

Less than 1 Ohm
X(A)

x(C) X(O)  1stpair-ag

2 nd pair-
binder RElFED
68

TC1 - Telecom Cables (Copper)

L

Central R:

No.MSL

Vi
/Dy.CP(
C.Rly.

In refc
answe
aclior

Encl:



o

a

Answer Keys to the Qs paper-l, written test for SEIECtION OF AL TE {81 -by sprersres == -

S&T Dept held on 23-02-2019.

(A)

1)

Part-l (General)
HIT- | (HT)
Attempt any 10 questions of the following

ﬁmﬁﬁﬁﬂﬁﬁmmmm:ﬁmmﬁu

The last Loksabha General flection in our country started in the month of «-eeeeee

gy e Y faoa aT:ﬁm-naﬂanngamﬁmrr&ﬁmjxgmw
A) April 2014
B) May 2014
C) June 2014
D) July 2014
Ans: A

Name of the ocean in the south of India ‘s
ST 3 ETRYOT 3 FETHIRTE T 1T <ooeeemremeooneeeeeeee |

A) Pacific Ocean U ARTHNET

B) Atlantic Ocean3iedifea HETHNT

C) Indian Oceanfye FETHTITT

D) Arctic Ocean 3T fesh AR
Ans:C e
The highest mountain peak in the world is------
faea i wad A qdq g -

A) Kangchenjungadsdslol®l

B) Mount EverestTaRTT qad

C) DhﬂulagirifﬂﬂTﬁTﬁ

D) Badrinathsig\\sTrer

Ans: B B

4)

Sabarimala templas situated in state
FERTHTET AT -oomoeemeeoeceees TS A A |
A) Karnataka Fellcdh
B) Kerala el
€) Tamilnadu Hfﬁ?l?ﬂ?g"

D) Andhra Pradesh 3TTeT Si&=T
Ans: B

5)

6)

Name of the new state formed bytﬂwdmg old Andhra Pradesh is

AT T HERT T TR ek oY AU T h7 A7
A) Jharkhand STRES
B) Telengana QoldTTsTT
C) Rayalaseema TAAHHAT

D) Telegunadu Tel[=ITg

Ans: B

The official name of the India’s fastest train pbpul&rly known as "Train 18" is

IR 1 FER A & 31 18" 71 e sy

Page 1 of 15
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A) Hamshafar Express §HTH Taa9d
B) Vande Bharat Express ac ERd ER1eps
C) Anubhuti Express 3-1?{% TFEYH

D) Gatiman Express TS Taa9d
Ans: B

Recent Terrorist attack at Pulwama, in J&K state, was on a convoy of

- i . . 2
BTl J FeH 58N <|cq'3’rw'gdalﬁl‘e-7:ﬁTqulq1 g, - U
SHITbef G g3 4Tl

A) Indian Arrﬁyé—i"l*\'??mm
B) CRPFEFRUITH
C) CISFEIIETHTH
D) BSFEITHI®
Ans: B

Constitution of India was put in force on
TR 1 Hieus F o] Tenar T 41|
A) 15/08/ 1947
B) 25/01/1850
C) 02/10/1948
D) 16/01/1949

E)

£) Shri Ram Nath Kovind T I A1 &I14g

B) Shri Hamid Ansari 3T g1+ HHNI

C) Shri Venkaish Naidu 2T @=hig3ig =il

UL

D) Shri Pranab Mukherji HT90IE 8 il
Ans: A

10)

Current Railway Minister is
|
A} Shri Arun Jaitley 4T 30T Scol
B) Shri Nitin Gadkari 47 A= TIEaT
C) Shri Mangj Sinha 4T FA1T (8721
D) Shri Piyush Goyal 4T e 7zt
Ans: D

N

SadHle Lod A

11)

Current Chief of Indian Army is

£) Gen Bipin Rawat FAIATE9a 7190
B) GenV.K Singh FAIA 81 Hiag
C} Gen Bikram Singh J{d ?c‘ramﬁq?r

D) Gen Dalbir Singh Fa{d gAa &g
Ans: A

12)

In a bid to fight pollution caused due ta its extensive yse of

plastic, ban o :
across the state of Maharashtra has come into effect from an on plastic

Page 2 of 15 }\ :
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13)

e

/-_—*_‘ B ]
ﬁ[ﬁ,ﬂwmﬁ'

o TR TG —eneerereeee (ATE AR & JA AL GIE
A) 2/10/2018
B) 15/08/2017
C) 23/02/2018
D) 23/06/2018
b |
— 13) hermal conduction

Mica films provide , a) Electrical insulation , b)T

FTeT e 3reoT e §-g o ro7 3 2r2ieT AT e FA € |

A) Both ‘a’and ‘b’ are wrong T ' 3R T OEGES
B) Only ia’ is correct Fael ‘T EerIkd

C) Only b’ is correct haer dl Hﬁ%’

D) Both‘a’and b’ are correct &A1 ‘T 3T Tele

Ans: D

14)| Soldering metal is an alloy of -—---

mmﬁmmqﬁﬁaﬂtmﬁﬁﬂﬂﬂfﬁﬂﬁlﬂ%l ()
A) Tinand Aluminium ﬁﬂ'ﬁmﬁﬁm

B) Tinand Lead fe i T
O) Lead and Aluminium T 3R ToFITeaA
D) Nickel and Tin et 3R et

15)

Stainless Steel contains------

ToAE TS H - garg
A) Chromium BITETH
B) Nickel feehel -
C) Both Chromium and Nickel SR 3R fAeher &l

D) Neither Chromium nor Nickel T ar R 3 T & ke
Ans: C '

Ans: B B

B)

official work

Ans - Organisation to promote and implement Rajbhasha in Railway working. On
regular basis inspections are done by Officers and staff posted in Railways to -ensur
this. Different award schemes for working in Rajbhasha by staff and officers. In th N
entries in APAR special mention mention of working in Rajbhasha is prouidec'i )

1) What are the different steps taken by Railways to implement use of Hindi in 8 marks

OR

Write a short note on Mumbai-Ahmedabad High Speed Rail Project

Ans - The overall scheme of the 1 ]
project, cost, timeli .
are to be mentioned in the short answer. 10, teennaiogy;icellabopatigns

2) According to official lan i
: guage group, with ho i iais divi
Mention the Different states under each region\:r many regions India s divided

Page 3 of 15 \\BV
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the states are to be mentioned in each region.

Ans - The answer shall mention about the 3 regions in which the whole country is
divided for the purpose of language of official correspondences. Also the names of

OR -

Provision of Emergency Medical Rooms at important stations.

Ans: The requirement as social responsibility; its implementation scheme is to be
given in short.

15

(C)

|
//1\;7
l

1)

\ General Mathematics: Attempt any 5 of the following:
| AT 0T oA Tol a7 & forelr oft s T oama &y |

‘5x3=15

|
|

2)

J
In a class of 40 students, number students vis-a-vis marks scored by them out of |
\ 100 are as under:

a) 90 marks scored by 2 students
b) 70 marks scored by 10 students
|

60 marks scored by 8 students
50 marks scored by 12 students
e) 40 marks scored by 6 students
30 marks scored by 2 students

What is the average marks scored by students who scored 60 or more?

40 TTHT < Ueh haTT 3, 100 A A T e o aro gty
T et R a1 e R A

&) 2 BT 90 37 e fFT
\ ) 10 BTA 7 70 & g o
| a7) 8 BTAT o 60 373 TTed fopw
\. ) 12 BT o 50 37 Ireq e
| 33) 6T 40 SiH ST frw

) 2 BTET o 30 375 U frw

6ommmmqmrmaﬁ»‘rmﬁmmﬁww§?
Ans: 68

an angle of 30 degrees with the 6 mt side.
ﬁmmwgﬁmkmﬁw
mwzm%mamWSﬁtz.w HX & 3 3 mt 37377 6 mt
87T o ET 30 33 T o o 3

s

|
|

—_—
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- |
> |
|
|
‘
3k
or = o IR TR R A LA CI T G FIUFT
B £l EiZas = dixs W0AIEL A O E{ U Y] FEld ol X A9 X &
fom S — e pp—— gy by
‘-5-‘»-,.77’—::, NI R IGERE R
— — —'-_ = —_—
3¢ Snf T = T4 Zionz| Nl o0 Yo e 7 |
—— 2 T = Tttt el =
FHim 4 = g =Rl S 2L g e D GETATICRP=>E Y|
Ans: 10 Kilo N
& £ sparting motoreycle weigning 270 kg including the rider’s weight can pick up a
speed of 120 kmphin 5 seconds.

|

|

- |
) |

Find out the horsepower (HP) of the engine of the motorcycle.

rom the engine during the entire duration of

-y

£ .
P T e T —r T
Ve UNIormm pOWeEr Quiput
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TS5 3 oot TR 270 el dorer Al Ueh EIEH FICTATg ehet 5 Hehs H
120 freT gy g hr a1fey oews whc B
HIETATS el 3 St hl IITTaR (HP) T Iell 19T |
(Wﬁqﬁﬁaﬁﬁaﬁmwﬁ uniform power output HIT o)

Ans: 40.2 HP Approx.

7)

Find x, y and z from the 3 simultaneous equations given below:
AT 3 T TR A x, y 3Rz AT AT

2x+y=16
3y+z=20
2z+3x=34
Ans: x=6, y=4 and z=8

(D)

Physics & Basic Electricity, Attemptany 2 of the following:

aﬁﬁﬁaﬁrgﬁw@ﬁaﬁ,ﬁmﬁ'@ﬁ#@%&ﬁzwmﬁ:

2x5=10

Explain with help of sketch the operation of a full wave rectifier with capacitor
filter.

Wﬁmﬁwﬁwmﬁ%ﬁaﬁm HERERCIRCED)
FHSTT|

Ans: Neat diagram and explanation of the working of Full wave rectifier is
required.

What are self restoring PPTC fuses. Explain their operations, if required use
sketch.

e YERer AR w7 § | 35T HTele sl edTed i AR afe
3TFTF &7 AT Tha &l 3T A |

Ans: Explanation to include its description and working principle of PPTC fuse

Explain with help of sketch the operation of a Transformer.
CIHGIER =l TdTed  Tohd i Hee J HHST

| Ans: Explanation to include the working principle of Transformer

4)

In the circuit given below find out:
g ferv v Fe A gar s

in 10 n

Vv W\, AMA,

=L 20 load 10 =

1

nce of 1 Ohm (3 Marks)
ower

_—"\j\j\'ﬂ—
A —]

a) Power dissipated in the Load Resista
(%) 1 315 & o018 SR 3 dissipate p
b) Power delivered by the 10 V|t supply (2 Marks)

s

(W) 10 81T Yol AL a1 371 a7y
Ans: a)1.56 Watt, b) 50 watt Qe

5)

\/1



Ans: The terminal voltage will be low as drop in the in the internal resistance

will be higher.

b) A partially discharged VRLA cell is showing a steady terminal voltage of 1.8
volts in open circuit condition. Itis observed that, to start charging this cell at
10 Amp rate, charging voltage needs to be setiniti ly at 4.8 volts atits

terminals.
Find out the internal resistance of this cell. (3 Marks)

I w7 & Ryt 3T IATvRIA Je 3T Tl Rl A1.8 alee @)
R (&) et AT RaT T a d@r aar ¥, 53 e #10 Amp GV
#mmgmmtﬁm arfalar a¥edsr wh e effaal yva.8 e AT

v & IR IHArd
| s AT F AR RN FTGAT T2/ (3 H)

| Ans: The voltage drop across internal Resistance =4.8-1.8 =3 Volts. Charqging
current =10 Amp, Hence Internal Resistance = 3/10 = 0.3 Ohm

Part-ll (Professional Subject):

| There are total 8 questions, 4 questions each in Part-A and Part-B. 6 questions l

r
|
|
|

ﬂl"t to be answered, 3 from each part.
.sn?r 11 & FTE QT T, T HIT- A i 8T B A4 WA 6 WA FTIREAT |

‘ ﬁ" WW@E/

risa?r'bA Pl attempt Qnestmn A-_l-whlch is compulsory, and any 2 from the remarnmp 3
| \ questions.

T A1 Y TATT FY S IR Y, 3t v 3 At Ay H shr 2 j

| a1 I Provide short anbwer: s to cmy ya of the foHowmg questrons related to various
| Rules, Manuals, Procedures etc:-

| | R e, EYrerael, Tidsanai 3l & Geid Remiafle wal 3 9 e
| 1%3’1’4"'1'“'4??{?1‘3?!"’?{

3 SE——

a) What are the essential pomts to be considered to ‘decide the distance between
| the Distant Signal and the first stop signal ahead?

l
Nﬁgﬁwﬁwﬁmmmﬁm

| Ans key for 0) As per Ch-VIil, Para 31(2)of Railways Opening for Public Carriage of [

100
Marks

(4 x5=20)

Pm sengers Rules, 2000 |

| Wha =

| b) What is to done where a signal is not wsnble to the operating staff from the place
w . of operation? \

mm%mm@m%@mﬁmaﬁmaﬁﬁém(m) J

| Ans key for b) As per Ch-VIll, Para 31(4)of Railways Opening for Public Carriage of
L Passengers Rules, OUD

| ¢} ‘ What is to done if Points are located at such places that movements over such
Points are not visible by the operating staff?

| I S - - — i - -

Page 7 of 15 \\)/
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| Passengers Rules, 2000.

wm%mqﬁw@mwﬁuﬁ%ﬁmm“ﬁmm
T T fwrs =Tey &dr 8?2 |

Ans key for ¢) As per Ch-VIIl, Para 32(1)of Railways Opening for public Carriage of
‘! Passengers Rules, 2000. -
| When a signal is controlled by more than one agency, which agencyl(ies) is/are

permitted to replace the signal to “ON" and why? ‘

e T TSl 2R U & 317 Uore ga i e A e, T e |l

Tordl/uorEN 3t el FveTer I "ON" SR AT & 3T T

Ans key for d) As per Ch-VIll, Para 33(4 of Railways Opening for Public Carriage of

Enumerate the instructions as per duties, of S&T officers in charge of
maintenance, mentioned in Signal Engg Manual regarding elimination of
recurrence of S&T failures.

w@ﬁ%yﬁaﬂﬁﬁaﬁmaﬁa?a@wmwﬁgﬁﬁwwaﬁﬁgm@%ﬁ
Wmé:mtﬁmmagsﬁ@uﬁﬂﬂ@mﬁaﬁ?@awéi fercett
Y 0T Y|

|
|
\
|
|
\

|

Enumerate important communication requirements to he prbﬁdé_c‘i while bpehing :
for new stations as per Indian Railway Telecom Manual.
ST Yot eeRToT HeT3TeT 35 TN 1T TN 1 Gerc] T2 37 el |
Heea ol HeR 3TaRTFHATS hl sarear &Y

Ans key for f) As per Ch-4 of TCM

|
Ans key for e) As per Para 2.4 g, SEM Part-I. m l
|

What are the types of Video Cameras mentioned in the IR Telecom Manual for IP |
based Video surveillance systems for Railways?

Yo 3 fore angdy amenia 2y fReRTeT womrelt o fore 3mSanT &aienta Hegarer |
I aftter AIfaT FFRTF YRR FTE? ”
Ans key for g) As per Para 6.4 of Ch-VI of Telecom Manual. |

h)

Mention a few important distinctive features of IP Networks and Non-1P S I
networks

mmmﬁa-mﬁmﬁ@wmﬁaﬁ&ﬁwm
a# £

Ans key for h) As per Para 15.4 Ch-XV of Telecom Manual

Mention at least 3 important locations where ta
Control Clrcuit is required to be i i |
provided in RE area as |

= : NRE per RE Manual. ‘
‘ ﬁwawmwmaﬂmaﬁﬂﬂmﬁmmm |
?IEEQHWEI?QFTCHCUH'@"%‘IWUSF{T%I i 7 |
Ans key for i) As per Para 20712 of RE manual

pping from Traction Power —

Y

j)

A-2

Describe the purposes of any 3 i —
3im i |
TR y portant S&T equipments kept in Accident Reli fi_f—u |
elie

U g M3 (U3me) 2 1y

. ClIGEora 1y .

T2t &1 qofer vy maWW@ﬁw%

| Ans key Jor j) As per Section F Ch-xvij 7¢

Write short notes on an‘yﬁ?rﬁé—glﬁ:vn‘iﬂu"\k
ng: o

RT3 8 R a1 3 0 12 e o, —_

Essential re_qﬁir
Point

e S
e lerIOCkmg a motor gl’;—.‘

rat(;d_ B ’ el

e I i |
[\m\/



e B o

SNEL LT CNGE AN LTI v O U Y S ey Nraerasanan
IR\ AR TR

Anv key for a) Operating Voltages, Correspondence Test, Track locking, detection
arrangements by ectrical means and its settings (normal or reverse) according
toroutes on which this point will come and locking with concerned siqnal |

whether matn or shant, ceank handle testing and Obstruction test, Proper
Packing/honsing and opening of switches ef

CRS applications Tor replacement of PP by ELin a typical 4 road station in double
line section in RE area,

AT A4 ) et gt At Y Uets RO 4 QE ERST I Q3L AT NIRHR
Ar it B Au AU 3 |

Ans key ) The CRS application shall include justification of the work in brief, any
deviation 1o GESK, with complete docamentation which ing lude panel dingram,
locking table route selection table, interlocking plan, LSP, SWRD, SWR, List of
infringement (o SOD, Lisl of Deviations from the Manuals of Signalling and
Intelocking and Block signalling, restrictions if any and the work to be executed
by cle. This application should be submitted at least 14 days before
conmencement of the work,

Implantation of Signals wer L OHE Masts

FQUIGTE! ahT SICEIR el worl OME Masts

Ans key ©) The OHE mast should not be focated ata distant less than 30 meters
in front of the signal and 10 mtrs behind the signal, in RE areas.
AWS in automatic section in suburban sections

et i) Y T W@ AWS

Ans key d) Basic working principle. AWS is provided using Track Maanets, to
avoid SPAD in automatic signalling territory. it applics brakes automatically once
signal at ON’aspect is passed by train. The information reqarding aspect of
signals is provided to Motormen.

Square sheet testing, ton commissioning of a typical RRIinstallations

e T I0e el ATLATLNS ST & chdIre] A A0 Eerar e vdisgor

Ans key ) In square sheet testing, cach signal is tested with all other signals of a

typical RRI installation thereby making a matrix for testing purpose. With this the

signals which are suppose to come and those which are supposed to be locked in

the eventuality of a specific signal being taken off is checked.
Write shorl notes on any 3 of the following:

VSAT based communication systems provided at ARTs
T 3 Ferereds TS a1 NuETEY 3nenfie TR wuTTetr

Ans key a) There is a portable VSAT equipment provided ot selected ARTs. Using
this system from accident site communication can

be established with control
officers

where ISD phones are available. The VSAT equipments needs to be
installed keeping its antenna towards the sky aligning to the satellite.
Network Security for IP networks

el Yeards & foT sveer gRaT

Ans key b) There are various arrangements adopted for network security In large
size network for vulnerable resources like servers etc. Firewalls are deployed and

vulnerable systems are kept behind the firewall so that connectivity and access
are controlled.

(3 x5=15)
Gyrrararer a O Ry oft 3 ur o ele fora:
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Train Indicator systems used on IR

IR 9T 39141 fomat 71T &7 3fgehet fBeeA

;[ 4k ficati e to be
| Ans key c) Various types of train indicators as per RDSO specifications are o ve
‘ : ; S . : ; fons using
| described in short, and also indicators provided in suburban stations LTS

TMS5

Various types of Rly Control Communication Circuits
 feferest o & Yord Wmﬁﬁemyﬁa—d

Ans key d) Important circuits like, Train Traffic Control, Deputy Corto
. Power Control (TPC) in RE are Traction Loco Control (TLC) and Emergency Control,
| Engg Control, are the control circuits used in Railways.
| Functions and responsibilities of Divisional Telecom

l, Traction

Fault thtrrol room &
| fault reporting to Zonal Telecom Fault Control.

RelToTeTer ST Wise dhelel & & thereid 3T forariar R Sd
CoNERI# WieT ehetol &l thioe RaNfear

Ans key e) Telecom Fault Control primarily monitors proper working of Control
Circuits, optical fiber Communication system and quad cables. In addition, other
Telecom faults and Complaints like Railnet, Rly. Telephone Exchanges, PA

systems, Train indicators, Display systems etc. are also monitored.

Write short noles on any 3 of the following:

frfafea 7 9 e ot 3 e oie Ale faw:

Procurement of Proprietary Articlé-s"t_ﬁrt_m_g_ﬁ Stores déht.

1SR TFHTIT & FATCTH I Proprietary Articlesshl TLIE

Ans key a) Items which are proprietary in nature are procured through Stores

Dept. by issuing a certificate by Proprietary Article Certificate (PAC) from Single
source.

b)

Procurements through Spot Purchase Commi't'tgeiby Stores _Dé-pt.

818 faTmeT g ¥t wldle ufdfy & araw & @ie

Ans key b) Specialised items like furniture ete. for

. vhich a Committee is formed
by Competent Authority who visit the market to cf

toose and decide an item and

then from the seller obtain quotation
Disposal of Scrap material througlfétores Dep_l

HETT FRISTTaT & a1 @ Rewciloter vy amaty

s/ tenders and places orders.

gh Govt e-

W‘ﬁé tﬂéﬂ-( Markeﬁ:grtJ(TBeM)

GeM)#Mm@EﬁE




= .

Ans key e) As per extent policy RDSO specified products are procured from RDSO
approved Vendors. According to the value of the purchase order inspections are
carried out by RDSO Inspection wing before delivery. Sometimes due to low
volume such materials is also inspected by Consignes. safety items as per RDSO
guidelines are to be inspected by RDSO, irrespective: of cost.

" What is the importance of Schedule of Dimensions (SOD) to an S&T Engineer?

Explain your views with at least 3 situations when SOD is to be complied with in
connection with S&T works.

vy UE & goifAaR & fAT schedule of dimensions (WM)WEFHTW%?W
: ﬁwa%@ﬁ%mﬁ%ﬁﬁmaﬁaﬁsmm%mﬁsoo
| Y ST AT

| Ans key f) The schedule of dimension stipulates the minimum distance at which a
| signalling gear can be installed from the Center line of the nearest track and also
\ the parameters pertoining to change of grade within the yard as well as

i maximum gradient within 50 mtr of outermost point.

| Any Three situations can be described for example:-

| (i) No new signal / foundation shall be located at a distance of less than 2.36 Mtr.
| upto rail level from Center line of nearest track and 2.575 meter below rail level
l and upto formation on straight track. (ii) If, any signal is located below 2.575 mtr.
| sanction of GM is required. (iii) However, No signal should be located within

| 2.135 mtr. from the Center line of the nearest track in existing installations..

Pl attempt Question B-1 which is compulsory, and any 2 from the remaining 3
questions. )

995 B-1 T YATT FY ST e §, 3R AT 3 AT HA w5 ol 2

Provide short answers to any 4 of the following ques

At weal & & forT 87 4 s wfacd 39X e -

(4 x5=20)

How would you like to decide the preferred direction for providing an exhaust fan
in an equipment room to get optimum result to disperse heat generation inside
the room? '

1Y ITRT0T HeT 3 UF exhaust fan T G2 HH TT ST T

FHHY F T 3cTeaT AT T B [HAT AT HR?

Ans key a) The purpose of exhaust fan being to expel hot air, it is preferable to
mount in such a direction that the outside wind direction during the summer day
times at that location. Also in the opposite wall/door there should be Air inlets at
lower height from the floor to provide cross ventilations. '

b)

For small power requirements like Interlocked LC gates etc, suggest a techno-

economically viable non-conventional sustainable energy sources to run the
installation.

geTllars Uordl ArgH 3Tfe ST et ToTelr 3mraeaendnsit & v, Seeforra ar
T & fAT Tehetteh! a30RIE T F saagd INaal& s T gt & r
SEICE |

Arlms ke\{ b) A solar power based plant for the estimated energy requirements
with brief descriptions will be sufficient.

c)

Describe the pros and cons of Prefab i
structure for small sized equipmen
to serve S&T installations. AP rooms

Page 11 of 15 \&
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.
. 3 -—TT =
- > RTdFes I

T U2 ) ST 3 T G TSI A

?msﬁtwaﬁaﬁa‘ﬁl

- » o | L}
. - ha Aesrnad wili
ane D EaLii~

i 1 og
: - eor for S&T instollations i
Ans key t-} Prefab structures used Jjor e . ; n B
. (] ot Lo Ariele -“"-‘.‘71”‘ .'G:”J’ ;’{3‘.'.:_‘:'--‘ £ g ==
| merits and demerits, like Quick ereciict

1 -

|

R T Jhle Surg
selection of suitable ~Uls

TN e Ta e - EBoba - oy
| Mention at least 2 important parameters .L: L
] ~able tO a8 subs
for a reliable ADSL connection extended on PUF cabl = S
T T PUF e SeaiE @eEEaIg ADSL - CNCERIUERD S
‘L ma; PIIF eha tR' &+ N 1Ganss |
| HTIESl T A Y
= - § 7 HEAq Ul AIMGEl 9 -
Surge Protector & TIA & (AU HH H HH 2 goay] |

|

| to toke core of (Nerrupix

| Ans key d) To ensure proper perjorm ance of AD: « -,\ 1 have low firing voitoge
‘ : ~sive The SPDs will have 10w g voiloge
| due to low voltages surges is the objective. The SPDs wil ' et ol
y . o/ | > Alipped ond lower COPULITUENALE
so thot voltages higher than moduloted signals are ¢ lipped ¢

. P ey o e obaTale]
sr chistortion Or QIETTLUWLN

is presented by the SPD so that the signals do not Suffer

]

| and e

thereby maintain doto rote.. -

ria for deciding t inimum cross-section of conductors
What should be the criteria for deciding the minimum Cross-secti LA : fuctc
to be used for connecting a battery charger to a battery bank situated at a
signi is away, say 30 meters.
| significant distance away, sa\ . P o e s
| 30 AT HT g ), | e SF R el TSI I FSA & o0 3919 1T Sl
y 8 o Ao . S ‘

T FEFER! & AGH HIE-GRNE B T I GREDIECCEIGIRE

Ans key ¢) The criteria should be to choose the conductor cross section rolec

n
s

limits for maximum value of current, whichever is higher.

f)

dry climatic conditions, so that they do not get damaged by touching by hand.

=]

Q_IE?GIEQ UJQl?i?‘-‘-liﬁaiﬁmCMDS 3THIOT T THTHES & ([T a7 graumET
S, AT FT W, 1o § FTU & T sifaeea T at

Ans key f) CMOS devices are extremely prone to damages by static voitages.
During winter dry days we develop high static voltages on our honds cn-:"
fingures. Hence touching CMOS devices by fingers while handing them couses
damage to the devices. As o precaution either the devices )

by hand or if essentiol then wrist band with
voltages are grounded.

Ao (e
are not to

earthing should be used so thot static

g)

o do. you propose to decide the ratings for MCBs and Fuses in series for bast
protection arrangements against high current faylts B
High current fault & faveer wafam =

: s " 19V AT e SITRT S e 39 Mess 3R o TS &1
AT & forw YR S TTFEN

Ans key g) Since MCBs gre re
is desirable that the ro ting
MCB so that when they are in series, due
and in case of MCB not J

settable devices yf

1ereas fuses are to be replaced, i
S b d, i
of the fuse shoulg b ) e

€ higher than the rating of the
- s =
t0 nigh current foule

~

\_burning also. To prevent

il t the MCS trips first
vill finally blow ang prevent damage
nstor Preventing loosening of

tripping the fuse
. g !
Suggest an inexpensive angd effective meg

— .

ibration prone location

WHE AT P

ST A e ant = dargey
Ans key h) In vibrating en
electrical terminations ¢

ay rooms ne

ews gng ﬁttirlgs te

leadin
9 o hegqy; ;
: in
this eithe, t Lo Connections and sometimes
1€ connection SHICAHNNES

ek ns f R .
. ~—91 shoulg be spring looded or
3ge 12 of 15 = :

ar railway tracks,

causes loose ¢ ; ‘
Oonnections ning

na to ’003(_'

as time passes This

o

o



Wil spineg waeshiers i case of sorew type Leqanations. (his will prever
loosening due tavibiraions and therelry prevent foose connections,

Attempt any b guestions given belaer
A R R R TT TR E T I R TR A

A GO tgs i standing ana surface of negligible friction throws foraacd

hartzontally a shot pat of 5 g at o velocity of 6.6 mifaec, What velocity does
Mt acquire as o result?

tre

PARILOEI MY L LI IR A TR o AR L1 KA MR PO fedY & AET 0,6 mt [ sec F AN B NS
e ” ““””“md”\” . | Hell & ?l]" 1{,: eniell q, G2, ”"rl (JUHJ{?’«{L l{&f;‘fr?f ,’?"T- Gril
RN L] '|l“”||:'

Ans: a) 5 om/faec

How much calorie of heat an electric heater of 1000 mm r.ﬂfo ui 240 Volts AC

will produce in 64 seconds when AC supply is dropped to 120 Volts 7
(Assume 4.0 loules=1 Calorie)

240 dlfee DI TCHTS 9T 1000 dfe % ZaFed 41et 7 64 B3 A oAl Z
Yt Bearfea el s mH HeArE 120 dlee a9 319 T A1 87

(B o 4.0 5] = 1 HeATi)
b) Ans: 9000 Calorie.

(275=1

r
15)

A VRLA Battery bank of 200 AH capacity is being boost charged for 3 hours by 2
suitable Boost Charger
an hour are as under:-

20 Amp, 18 Amp, 15Amp, 13 Amp, 12 Amp, 10, and 8 Amp.

. Current readings taken at the start and then at every half

Assuming the rate of drop of charging currentin between the % hr duration
being linear , find out the total AH charge received by the battery bank during
this charging.

.t ~

st ~
Cil Gen ) S<C Yo
5

39d=d a?‘-d'dldi{ IR TE F [T 200 AH 85T S VRLA S

T FTIETE | 9n—z:r*r?r*w~ Ifgmaim e er e a—:i"% st
rATaET g -

20 Amp, 18 Amp, 15Amp, 13 Amp, 12 Amp, 10 3T 8 Ampl

AT ST ST T T 1/2 T HT HAT H X
\la—q'mh STee Fock AH TTS 3T IT 21T |

—_— A ) 1 ~ e
& HlAd @@, dila14] b Gl Geil G
-

‘1 c) Ans: 41 AH

| With the help a neat sketch, explain the the molecular theory of Viagnetism.
| U BT6 Thd Sl Heg H, ti;cichrd & HUTTSH Ir:;:iqﬁﬂ'!c'. S eaTEar 7

| Ans key d) For magnetic moterials there molecules are tiny mognets and in normal
! conditions they are not magnetised the tiny magnets do form close rings within

| themnselves and thereby do not disploy any magnetic polarity. When mognetised

| these tiny mognets olign themselves in one direction and then the en‘fre—body

Page 13 of 15 { \
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shows external mag
the help of sketch.

working principle of electromagnets.

With the help of neat diagram explain ‘
ma@ﬁmﬁ%@#ﬂ@aﬁmﬁmﬁ

Ans key e)The creation of magnetism in ferro
placing them inside cylindrical electrical coils
is the example of basic electromagnets. D

-magnetic material like iron by

the coil winding determines the polarity of

the electromagnet. Itis expected to
use any diagram to explain electromagnets.

Design and describe with the help of a neat

netic polarity. It is expected by this concept is explained with

and passing current through the coils
epending on the direction of current and

i e)
B-3 drawing an optimum power supply 15
>, arrangement to operate from AC input supply of 150 to 280 Volts range complete
with 10 hrs battery backup for an installation consisting of the following loads:-
v T G ST ) 7Gq ¥ 150 8280 FITT FIAC input supply g
optimum fagga 37 ?\ﬁ TGEYT F) BoTE HIVIAD] gofa fAF=ATel 18 73
&OIT 10 hrs 3T dFHT F o1 1 -
a) 2 Amp @ 110V DC for 30% of time
2 Amp @ 110V DC 30% FHT & felT
b) S Amp @60 VDC for 100% of time
5 Amp @ 60 VDC 100% FHIT 3 [T
¢) 5Amp @110 VAC for 100% of time
5 Amp @ 110 VAC 100% THT & ¥
d) 1Amp @ 230 VAC for 10% of time
1 Amp @ 230 VAC 10% FHT & [T
Assume 80% efficiency for every units to be used in the arrangement. Standard
AHs of cells are 80, 120,200,300,600.
SIGEYT H TN $51 A1 Gl Tedar SHIT] 97 (1T 80% GHIAT AT o cells &
HTe7a U 80, 120,200,300,600 &7/
Ans key B-3) Total energy requirement for 10 hrs. is to be calculated by taking into
account the power required and the time durations. Then by dividing this value b
0.8 the battery capacity (AH) is to be derived. Using 110 V battery bank f y
standard AH capacity to be chosen to decide the battery bank rom the
Regarding AC supply the circuit breaker, fu .
; ; , fuse and ot i
determine considering 150 V minimum supply volta h:r devices should be
| B4 Write Short notes on any 3 of the following:- ge.
/’? v Terter &3 et 51 3 o Tee e v FO=
a) LED TeTSEY
Ans key - Working Principle i i
pleinb
: = rief, Uses and advantages of LED are to be
) Isolation Transformer 3MeHoRET o
Ans key - Its construction with pri
Provides Electrical Isoloti 1th primary and secondary cofls wi
iy tion between line sy, / ts with 1:1 turn ratio,
rges propagating to fogg PPly and load. Vital co
Monoshot using 555 timer I mponent to
555 TEAT GH T SoRiaT gy Fisitor
Ans key - Circuit is to be draw §U <
Determination of timing < n for Monoshop and it
g s expected. s explanation. Formula for




d)

BER in digital transmission f3foteer grafaersT # BER

Ans key - Bit error rate is an important parameter for any digital transmission
system regarding the quality of transmission of data. Bit error rate beyond
permissible rate causes unsatisfactory between 2 digital transmission notes.

SPD THYIS]

Ans key-Surge Protection device is an important component to prevent surges
propagating into electronic/electrical systems. Description of commonly used
SPDs for signalling systems is expected to be mentioned.

f)

All-in-One PC 3fel-gat-aa Il
Ans key -Now-a-days compact PCs with built in CPUs and Displays with all other
peripherals like LAN cards USB ports etc. are available in all in one PCs. These are

improvement replacement of DeskTop PCs where CPU and Display units are
separate. A few advantages and disadvantages are to be mentioned.

g)

Wireless LAN (WLAN)aTIeRT ofsT (WLAN)

Ans key- This is a wireless version of local area network (LAN). This works on
license free frequency band of 2.4 and 5.8 GHz. A few advantages and
disadvantages of WLAN are to be mentioned.

Optical Fibre Cable used in Railways
Yo 7 gEd ool FEatHad -
Ans Key - 24 fiber OFC cable is used for Railways. At some high demands routes

48 fiber OFC cables are also been laid by RailTel. These are single mode fiber for
1310 nm for short haul and 1550 nm applications.

Railnet

eliT

Ans Key - An IP network serving Railway’s Administrative Data Network. All
divisional and Zonal Railway’s production units are connected to this network and

its backbone provided by Railtel using their MPLS network.
AL,

/
pcoTE

/
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