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Which pieture shows the plan

view corractly 7 ] |

" @

elavation

Which picture shows the plan
view correctly ¢

7 il

elevation

o
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Which picture shows the plan
view correctly ?
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3.1

Bl

3.

Which picture shows the plan
view corrackly ?

elevation

"

L_J
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If you look in the direction
of the dart, which picture
shows the corrsct view of
the workpiece 7

If you logk in the direction
of the dart, which pilcture
shows the correct view of
the workpiece ?

@ @
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Which plecture shows the plan | |
view correctly ? |

elevation

vV 4,2

I you lock in the directien
of the dart, which picture
shows the correct wview of

the workpiece 7
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Which picture ghows the plan
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view correctly ? |
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If{ you leok in the direction
of the dart, Wwhich picture
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the workpipes 7 |
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Which plecture shows the plan
Fiew correctly ?

il

elavation

E,2

If you look in the direction

of the dart, which pieture
gshows the correct view of
the warkplece 2

6.

If you look in the direction
of the dart, which nleture
shows the correct wview of
the workpiece 2
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Whaieh picturn
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the direction e
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the workpiece
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wWhich set of views gives 3
cQrrect representation of the
prismatic workpioce Z
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5 a1

1,3

1.2

Which is the standazd symbol
for a lamp 2

QERGO

Wwhich iz the standard symbeol

for a fuse ?

BISO)]
|

(E}‘xJ

-E.:j

kS

Which 1s the standard symhbol
for a resistance ©

— .

— =
——1—

T

@EOEG

Which is the standard symbol

for a battery ?

s |
L1} ==

o

® HF
® A
(+) =
® +

Which iz the standard symbol
for a fuce with terminal to ba
connacted swith the main 7

©  &p

o
L2 g =

®
@ =1

Which iz the standard synbol
for an unpoled alectrolytic

Sepasitor 7
@ 4
@ b
@ Ak
® HAE
@ Ak

Eleptr.
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g 2.1

2.3
5 2.4

8

Which is the standard symbol
for a single pole off switch 7

O v O 4
@ v o X

—

© /

Which is the standard symbol
for a change over awitch 2

© Y @ ¢
o X

@ ¥

o /

Which is the standard symbol
for an intermediate switch 2

® v o
@ v 0. X
@ F

KWk
EeN

Jingle phase N, CT. energy
meter

What doos the shown
symhol represcnt 7

Three phase thrae wire
directional energy meter

Time counter with syn-
chronous motor

D.C: energy meter

Three phase Ffour wlrec
reactive poworl meter

B0 0 & 6

What does the arrow shown

in the symbol represent ?
Measuring instrument with
a2 general polnter

The indication of the imn-
strument is due to wvi-
bration

Measuring instrument with
a digital indieation

Meaguring instrument with
lew lnertia

@O @06

The pointer is deflected
in both directions,

What does the shown e
symbol represant 7

[ o

-

Freguency meter
Amme ter
Voltmeter

Synchronoscopea

©EE®O

Chmmeter

Elactr.
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1.2

Which is the standard symbol
for a lamp 2

@EEOOG

®
(E) — -
@

Which is the standard symbol

for a fuse ?

o A
() ——

———

_)H

Whirh is the standard symbal
for a resistance ?

-— -

=
—— 3

=

GEEEG

Which is the standard symbol

for a battery ?
@ =i
@ HF
©) =i
"r\f/] -

o -

Which is the atandard syrbol
for a fuse with temminal to be
conneceed ewith the main 2

oRcRoRoRe
f

Which is the standard synbol
for an unpoled electriolytic

-
-
-
S
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2.

2.3

s 2.4

2.5
2.6

Which is the standard symbol
for a single pole off switch 7

O Vv O
@ v © X

o /

Which is the standard symbol
for a chanqc over switch 2

o Y &
@ VY ®
® 4

which 1s the standard symbol
for arm intermediate switch 2

O 4 ® /L
® v & X
B

What does the shown

i
symbol represecnt 2 P
Single phase A.C. aneroay
meter

Three phase threo wire
directional snergy mater

Time counter with syn-=
chronous motor

D.C. energy meter

@ © @ B

Three phasoc four wire
reactive power meter

What does the arrow shown @
in the symbol represent ¥

Measuring instrument with
a general pointer

The indication of the in-
gtrumant 1z due to vi=
braticn

Measuring instrumant with
a digital indication

Measuring instrument with
low inertia

The pointer is deflected
in both directicons.

@0 ©6

Elecktr.
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What doss the shdwn AT
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@ Frequency meter
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1.1
s 1.2

g 3.5

<
=

Which ecircuit elewent Which citcuit wlement [

is represented by the _| iz represented by the
ghown symbal ? shown symbol 7

T

A battery 2 fuse

A poled capacitor A resitor with tapoing

Plug and socket with pro-

A three winding relay
tective conductor

A series terminal

@® ©O6
OISISIOLY

L diode
An agtomatic cut out
A poled electrolytic eca- switch
pacitor
Which symbol represents Which circuit ele-
"earth™ ? ment 18 represen-
ted by the shown
aymbal 2

@ _!_ @ J_— @ A hand eperated three

phase power switch with an
electromechanical lock

»

& muotor protection switch

@ 1L o L
® L

An eleckrothermal over
current relay

A three pole pver voltage
relay

@E e

A three peole under voltage

relay
Which is the standard symbol Which of the shown symbols re-
for a coil with a cozxe 7 presents a contactor with three

B
@ Py
© e
® =y

e
=
- © =

ORCECHECRC

Elecktr.
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8 4.5
8 4.8

5 4.2

5 4.4

Which 1s the standard symbol
for an overvoltace relay 7 .

ORONONONG!

What doas the shown
symhal represent ?

@ Step down transformor

~ .

f‘l’, 5 tave

i

@ Heater
® rm

M conditioner

Which of the following lines
is used for earthing 7

©
|
|
u
|

CRCRO)

Which is the standard symbol
for a single phase A.C. encrgy
meter 7

@ f®
©)

REIIRE

®

What does the shown
symbol represent ?

A single phase A.C. energy
meter

A three phase energy meter

A time relay with syn-
chronous motor

A D.C. snargy meter

©© O ©

A three phase reactive
energy meter

Whnat does the shown
symhol represent ?

Voltage transformer
Choke
Step down transformer

Butotransformer

Current transformer

QIQIOIOLS)

Electz.
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5 3.1
5 3.2

3.3
5 3.4

5 3.6

@ @O

Which cirocuit element
is represented by the _” i
shown symbol 7

(1) & battery

A poled capacitor

tective conductor
A diode

A poled electrolytic ca=-
paciter

Plug and socket with pro-

"Which cireuit clement
I#s represented by the
shown synbol 7

ﬁ:]' & fusze

I
I:_-';I A rositor with tapping
@ A three winding relay

&
!\D E saries terminal

=
(5) Pn automatic cut out
=4 awiteh

Which symbol reprasents
"earth" 7

® L1 ©®©

I—

©

-

&

=
[+

Which circuit =le-
mant iz represon-
ted by the shown
synbal 7

'G:' A hand operated threes
phase power switch with an
electromechanical lock

A motor protection gwiteh
An electrothermal over
current relay

& three pole over wvoltage
relay

A three pole under veltage
relay

ONONOO)

Which is the standard symbol
for a coll with a core 2

©

>
-~
]

Which of the shown symbols re-
presents a contactor with threa
make contacts 2

o e
® Lo
o b

Electr,

@
®
®
®
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8 4.7
5 4.2

Which is the standard symbol i . .
for an overvoltage relay 7 sh:h:ﬂ?DGS Le St“:“ @
e reprasent 7
@ @ Step down transformer
@ (&) wnoe
@ Heater
@ @ Fan
@ @ Air conditioner

5 4,3
B 4.4

Which ic the standard svmbol
for a single phase A.C. energy
matar 7

_____ o © | * an
@

Which of the follewing lines
is used for earthing 7

@ W
8]

| L]

@

4]

CROPOEOEE
|
|
|
|

5 4.5
B 4,6

What does the shown KWh what does the shown
symbol repressnt ? i symbol represent ?

Voltage translformer

A single phase A.C. energy
meter 2
Choke

A three phase energy meter
. Step down transformer
A time relay with syn=-

chronous motor Autotrans former

OIOIOIONS)

A D.C. energy meter Current transformer

©e OO O

A three phase reactive
energy meter

Elactr.
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Which machine is
reprasented by the
shown symbol 7 Y

Iz

D.C. series motor
C.C. shunt motor

D.C. shunt motor with
coammutating pole winding

D.C., series motor with
cammutating pole winding

ORONOIOIS)

Which machine is
represented by the
ahown symbol 2

{Ej B c.

B.C. series generator

shunt generator

Separately excited D0.C.
shunt generator

0.C. compound generator

Selfl exclted D.C. Series
generator

UE O

5 5.3
5 5.4

D.C. shunt generator
Which motor is repre-
sented by the shown

symbol ?

A squirrel cace motor with=
out astarting winding

A agquirrel cage motor with
starting winding on the
stator

A sguirrel cage motor with
star-delta winding

A sguirrel cage motor with
two separate windinogs for
pole changing (from 8 zo 4
poles)

E:) A Squirrel cage motor with
Dahlander pole changing
eivcuit (two speed)

E@ B8

§5.5
5 5.6

|

Which is the standard symbol
for a three phagse motor ?

oNcEcoNoNe
&)

iWhich motor ia repre—
sented by the shown

aymbal 7 {;;}

(:) A thrae phase =slipring
motor running as a two
phase motor with star con-
nected stator winding

(:) A squirrel cage A,C, motor
with star connected stator
winding

A salient pole three phase
motor with cage starter,
stator winding star conhec—
ted

A three phase motor with
cage rotor and delta con-
nected stator

M squirre]l cage motor with
inductively coupled short
circuit starter winding on
the stator

® & @

What does the shown
symbol raprasent ?

Current transfocrmer
Transformer
Rectifier

Choke

OISIGIOLS)

Auto transformer

Electr,

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Which of the shown symbols re= which machine is -
PIESENts a cage rotor motor represented by &
with star connected stator the shown symbel ? W[

winding 7

o ® o ®
e @ o &
° &

Separately excited series
generator

Separately excited series
motor

Compound generator with
series field winding

Compound motor with
series field winding

E 888 @

Motor with commmtating
pole winding, one side
connected with the

S 6.3
8 6.4

armatrura
Which machine is Which machine is
represented by the represanted by
shawn symbaol ? the shown symbol 7 {Iu)

Repulsion motor with one

@ D.C. series motor with
set of brushes

comnutating pole winding,
one side comnected with
the armature Single phase commutator
series motor

D.C, shunt motor with
commutating pole winding,
one =side connected with
the armature

Repulsion motor with two
sets of brushes

Single phase commutator
garias motor with comnmutba=
ting pole- and compensating
winding

D.C. shunt motor with com-
pensating=commutating pole
winding, one side connected|
with the armature

®@ ©O06e0e

Single phase synchronous
D.C., shunt motor with generator with salient
symmetrically distributed poles on the stator
commutating winding

© ® @& 6

D.C. series motor with
symmetrically distributed
cormutating winding

BElecty,
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7.1
7

Which of the shown syrbols
reprasants the szingle phasze
squirrsl cage motor with star-
ter winding on the stator ?

AT o L

®

}—

®

®
®
()

®

®
o)

0,

Which of the shown symbols
raprasents the separately
axcited D.C, gensrater ?

oy

What dees the shown

symhol repressnt 2

@ Voltase-oparatad sarth-
leakage circuit breaker

@ Auto transfomer
m Single phase transformer
@ Voltage transformer

@ Current transformer

wWhat does the shown %}
symbol reprasent ? b

@ Voltage transformear
CE:J S.m-:_'le. phasa transformer
f(d_.’:) Maqnetic amplifier
@'J Current transformer

@ Current=aoperated earth-
= laak age circuit-breaker.

Electr,
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T 1,2

Which of the statements iz true
for the circuit shown 7

@ 60 6 @B

The ecircuit represants a L1
group switch, N

When both the contacts of
the switch are closed the
lamp M1 glows,

If only the right contact
of the switch is oclosed nons
of the lamps glows.

If only the left contact
of the switch is closed
the lamp H2 glows.

If only the right contact
of the switeh is closed
the lamp H1 glows.

v

H2

Which of the statements is true
for the circuit shown 7

@ & & G

@

L1

The circult represents a N
series connection.

The circult represents a
group conhection,

All the lamps are off in
the shewm state.

The lamp H3 glows constant-
ly, the lamp H1 camnct ke
switched on.

The lamp H2 glows constant=
1y, the lamp H3I cannot be
switched on.

H

5 R

1] =

H2 H3

Electr.
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A
L]

2

o~
c
8]
.'Glﬁ"'\ e = s =it ra =il
_'J-.'r *.-3 3
B It Bk,
- e z
o .";' :_ E =
= ; -
3 I >
4 % x
T 3I2rL~ = 17
! 2 i i
What can the above ecircuit What is represented by the
plan be termed as 7 symbol marked B 2
@ Structural plan @ Energy meter
e @:} ;:;:;allatim Layout dia- @ N Cs metar
o (3) Dpistribution board
- @ Wiring diagram
@ Service mailn
@ Complete clrcult diagram
@ Three phase ensryy mater
@ Current path diagram
What is represented by the What is represented by the
symbol marked ¢ 7 0 ® symbol marked A 7
@ Motor protective switceh @ Terminal box
i @ Automatic cutout @ Distribution
£ @ Current operated earth @ Cable bushing
e leakage circult hreaker O
4 Main Jjuncticn box
= @ Under voltase protection
switch @ Meter board
@ Voltage cperated sarth
leakage clrcult hreaker
1;' DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING ';Eﬁi::?:::f“
H TR GERMAN TECANICEL TRANNG PROGHAHME T | vstaciaT.
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\r1
connected)

layout 2 Lt

L1 comnnected
hare layout 4

_,( ‘r rf ~
3 ' 3
1"
connected
layout 7 Hery layout 8
8 DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING kil
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I 31

i d

I 3na

I 3156

3.2

I 3fi.4

L 3716

-

fme has to carry out the
following imstallation work:
2 single pole circuits,

2 safety sockets,

1 lamp with switch included,
Which of the layouts shown
at the preceding page is
the correct one 2

@ layout 1
@ layout 2

@ layout 3
@ layout 4
@ layout 5

on=2 has to carry out the
following installation work:
1 malticircuit,

1 change owver circuit,

1 safety socket with awitch.
Which of the lavouts shown
at the preceding page is the
correct one 7

—

-

-

f:l,] layout 2
@ layout 3
@ layout 4
@' layout 6
,r?} layout 7

One has to carry out the
follewing inatallation work:
1 change over circuit,

2 mingle pole clroults,

1 lamp with switch included.
Which of the layouts shown
at the preceding page is
the correct one ?

@ layout 1
@ layout 2
@ layout 3
@ layout .E
@ layout 7

One has to carcy out the
following installation work:
1 intermediate circuit,

2 safety socketa.

whilch of the layouts shown
at the preceding page is
the corrsct one ?

(Ej layout. 1
@ layout 2

@ﬂ" layout &

g

@ layout 7

@ layout B

Lavout 13
How many wires must be in
cable A 7

@ 2 wires
@ 3 wires
@ 4 wires
@ 5 wires
(5) 6 wires

Layout 4:
How many wires must be In
gable A when the single pole

switch operates the left lamp?

@ 2 wires
@ 1 wires
@ 4 wires
@ 5 wires
@ 6 wires

Elmctr

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Y
3 J
3 ? A ? 5
F ] i
L , r
j& z
!

T
connacted
layout 1 Layout 2 here
a 1
a ? 5 ? A
g i ri
L s ¥
;Li |

layout 3
3 § ?J A ?3 4
£ . L P
7 4 r N
@ 4 | H

& ¥ J
’l ~
a 3 3
]
layout 7 layout B
= DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING iahnloh i
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@l

I
T

4i1 3
I 4Ll

I

I &5

&1 2

Layout 51

How many wires must be in
cable A when the left single
pole switch operates the left
lamp ?

l"_‘_l 1 2 wiras

(2) 3 wires

Layout 6z

How many wires must be in cable
A when the change over switch
operates the left Iam‘p Oﬂl‘j Fa

."d-'-
W1} 3 wires

(2) 4 wires

1) % wizes

", e

1) 4 wires b

_1:: {(4) & wirps
| 4_} 5 wires =

= {?ﬁ B wires
I."?_\ 6 wires -

Layout 7: Laycut 8:

How many wires must he in
cable A when the change over
switch operates the discharoe
lamp ?

ot

1) 3 wires
(2) 4 wires
@ 5 wires
@ 6 wires
@ 7T wires

How many wlres must be in
cable A ¥

fl-\,l 2 wirps

(M) |

3 wiree
.__3-:5 4 wires
; } 5 wires
’E"I 6 wires

%

I 4116

—

Cme has to carry out the
following installacion work:
1 change over circuit,

1 single pole clircuit,

1 safety socket.

Which of the layouts shown
at the preceding page is
the correct one ?

@ layout 1
@ layout 2
'@ﬁ layout 3
@ layout 4
(3) 1ayout 5

One has to carry out the
folloewinng installation werk:
1 multi circuit,

1 change over circuit

1 safety socket.

Which af the layouts shown
at the preceding page is
the correct one ?

!:‘l-‘_'! layout 2
'2_\] layout 3

,r’_;.‘-, layout 4

(8 layout h

I
l/; layout 7

Electr.
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uwouy

Which installation circuit is
roprecented by the flgure 2

An automatic stalr case
eircuit.

An electric bell instal-
lation.

A warning system.

A lamp clrcult with im=
pulesing switch,

A calling system with in-
diecating lamp,

@ e @ &

28V N

Which of the following state-
mants is true for line C shown
in the elrecuit of the figure ?

©

It represents a mechanical
connection between the
ciToult elements,

It repraseants A signal line.

It represents a protective
sonmductor.

It represents an empty
conduit,

® e e

It represents a telephone
cable.

Which of the following state=
ments is true for the symbol
danoted by B 2

L transformer with bridge
roctifier.

A fregusney converter,

An impulsing switch with
low excitation voltava.

A time relay for domestic
stair case,

@ e OB B

A flasher relay with low
excitation voltage.

How many Wires must be Ln
cable A of the circuit shown
in the figure 7

2 wires

3 wires

4 wires

5 wires

6 wires

WEEEE

Which of the following circuits
could replace the gircuit shown
in the Figure in such a way
that the zame function 1s ful-
fillad ?

(:) A two pole breaking circuit

A series circuit

A group circuit

A change over circuit

OISIOIS]

Two breaking circults

Electr.
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fad

Which cf the statements shows

CRCEON RS

Phase L1 is connected
wrongly.

The symbol of the switch
is wrong.

The condactors A and B
are changed by mistake,

The esarth conductor is
eomected wrongly.

Phase L1 and N should be
interchanged in the
junction hox,

the mistake in the wiring diagram ?

LEN
-t
=

The shown circuit is to be completed.
Which of the answers gives tha correct symbols for A and B 2

-
[T

Gilluitd
il

N F—
I
Lt t
-y
I
% ;
I
L= B

Electr.

DEYELOPMENT CELL FOR SKILLED LABOUR TRAINING

FLai-OERAMAN TECHNCAL TRAINING PROGRAMME

TECHWICAL

DRAWTHNG

INSTALLAT,
7]




T

In the shown circuit the electrie bell HT is to be rung by
push button b2 and bell HI by —»ush buttom bi,

Row sheould

ORONCRONC

1
El

e

Lad b

with 4, 2
with 6
with 5, 2
with 4
with 4, 2
with 5
with &, 2
with 4
with 5 2
with 4

with &,

with &,

with &,

with 5,

2 with €,

R

+he terminals 1 to & be connected 2

(%1” . 9“2

SE-y E-A
| |

The shown lead=lag clrcult is to be completed.

Which of the symbols is to be shown between the terminals
1 and 2 2

=0

e
=

L1

|

2 o ———

i

T@T

Elagtr.
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What does the shown clrouit N
represent 7

OeE 06

A change over circult

A two pole hreaking
circuit

A series clreuit
A group circuit

An intermediate
circuit

E
L1

P E— el — |
[ I T e

The change over circuit shewn in the diagram has an important

mistake. Which of the following statements

®
@

Wrong wires are con-
nacted with both the
swivithes.

Tha protactive con-
ductor shonld not be
connectad with the

"Lamp,

The neutral conductor
iz not connected with
the protective con-
dugtor in the left
junction box,

The lamp wire is con-
nected wrongly with
the right switch.

The neutral conductor
'N' and the live con-
ductor 'L1' have been
interchanced in the
left junction bowx,

l5 correct 7

E o T e

1 o 1.

Electr.
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I9.1°

9.2

Why would the shown pircuit net function proporly 2

®
@
@

Because the switch in
centre Ls not an inter-
mediate switeh,

Because the switch in
centre 15 connected
wrongly.

Because the outer
switches are group
switches,

Because the wires
corrasponding ko
both the outer swit-
ches have been con-
nected wrongly.

Because the lamp wire
1s connected wrongly
with the right switch.

| s |

= L3

Which statement

The contactor is switched

® PEe ©

o) I

when:

push button 32 and S§3 are pressed

simaltansously.

push button 53 is pressed.

push button 32 iz presced.

push button 51 and 53 are nressed

simul tanacusly.

push button 51 and 52 are prossed

simultanepusly,

L1

about the shown clrocuit is true ?

e
1 E-f
!

52 E-
53 E-
K

| E1ecre.
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I 10.1
I 10.2

I 10.3
I 10.4

=80 MU E b

1
I

r o 7
3 ]

Bl
)

b

=g

r—

~ 220 VINE |V —"I
r L} o T T 1 |
3 . ¥ opemp]
o
3 Jrs e
I | SRR | Fr )
i | i | |
il et R
B c 0

A three phase exhaust fan is
to he switched ON and OFF by
means of a switch. The asbove
cireculr is to be complated for
this function. Which answer
gives the correct aymhbols for
Aand B 7

© OO
L e
SocmEP

A flood light A is to he
switched 08 and OFF from points
B and P in the above sireuit,
An interlocking socket is to

be placed at C. Which answer

gives the correct symboels for
A to D ?

S S

%

How many wires must be In cablg
C when a three phase exhaust
fan is to be connected in the
above clrocuit ?

3 wires

1 wires
5 wires
[

wires

OICIOIOIS)

B wires

R flood light A is to be
gwitched ON and OFF from points
B and D in the above circuit,
Bn interlocking socket is to bs
nlaced at C. How many wires
must be In egabhle E 7

@ 3 wires
@ 4 wirea
@ 5 wires

@ 6 wires
@ 7 wiran

Eleckr.,
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Whilch statenent about khe ghown circouit
s fzue 7
The contactior ic switched N whon:
% the push batbtons S1 and 52 arn presceed
airmltanesusly,
" _?__J the push buttoo 53 is sressed.
57 E\, the push button 51 ls pressed.
o Wi
4 the push buttons 52 and 53 are nressed
T simultanecusly.
= ; .
5) the push buttons 51 and 8% arc pressed
simaltaneocusly.
Which statement Bhout the current nath L
diagram iz true 7
@ Bwitch positieon 1 would energize
only contactor K2, o BT
i 4T N
i '\a] Switch nosition 1 would enercize r"!'t“"'-"lf" e
T contactors K1 and K2,
&) 1@ Bwiteh positien 2 would energire
only the contactar K1.
B Switch position 2 would enercize W
only the contastor K2, L Cﬁ
L5 Switch position 2 would eneroisc N
contactors K1 and K3,
The current path diagran of a8 eirciit
1s shown in the flgure.
Which statement is true 7 L
‘Ir"‘ I !
- l) Contactor K1 remains anergized as gt f= K1
. long as 51 or 52 is prassed,
£y £ 1 o - ; s2E-
(Z) HY is enepgi?ed and 18 self hilding
whan 51 ¢r 82 15 pressad,
.
-3_n/i 111 remains energlzed as long as S3E-
51 ans 52 arc oressed.
e K4
A4) K1 is ererglzed and ramains enar-
=] - qirzad when 51 and 37 are pressed, M
s i
L2y H1 is energized and remains. encr-
=~  gized when 51, 52 and 53 are
nressed zinultanecusly,
] s HMTCA
5 NEVELOFMENT GELL FOR SKILLED LABOUR TRAINING bk i
(=] A
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C 2.2

What changes are necossary in the ahown

: ; L1
circuit to keen contactors K1 ang K2
energleed after operating 52 7
- §1 8-
(1) Nermally closed contact K2 in current
o path 1 should be removed,
-
".\Z-_j & normally open contact of contactor 52 €=
B K1 should be comnected parallel &
with a1, ' 8
{]} Contactor X1 should have a delayed K2 ki
action. ¥ K2
=
K4; Cantactar %2 should have a delayed L
- action. N : :
f;? There should be no connaction

between terminals n and 0,

'CE} 5 seconds afber pressing 51 the

The current path diagram of a circuit
is shown in the figqure. Which state- L
mant about it is true 7

contactor X1 operates and re-
mains cnergized.

{ﬁ:} After pressing 51 the contactor
K1 operates immediately and
drops out aftar 5 seconds.

Qﬂ

When 51 is prasand for 5 geconds
tha contactar K1 operates and
remalns energlzed.

-

If 51 is pressed for % seconds
the contactor K71 drops out
immediately after raleasing 31,

@.

When 51 is pressed the contactor
E1 operates. When now 31 1is
pressed the contacktor K1 drops
ont after 5 seconds.

—
te
=i,

Eleuctr.
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Which statemont absout the circnit is
true 2

(:) When 52 {5 pressed esntactor &1 L
1s energized. Whon 52 iz re=-
leased contactor HZ 15 also 515_{
energized.,

®

Whern 52 is pressed contactor K1

ia energized, When 52 is released CIE-
contactor K2 is encrglzed and con-
tactor K1 switeches OFF.

K
When 52 is pressed hoth the

contactors are encrgized but

switch OFF after 52 is roleasod, K1

When &2 .is pressod Loth eche con- N

KA

K

tactors arce energlzed and re=-
main enorgized after 52 is re-
leased.

®@ & ©

When G2 is pressed contactor
K2 jis energized first ond con-
tactor K1 iz energized only
after 52 is released,

1,2

@ ©® © @06

Which of the statements is true
far the normally[j¢sedcontacL K1
in current path 3 7

It has no function in the L1
circuit.

F1

It is connected in the circuit
so that the resistance of the
contactor eodil <an be checked,

Tt prevents the switching M
of the contactor K2 when the
armature of the contactor K1
is atill pulled,

While the position of 52 i3
being changed it should prevent
damaging of the contacts of 52
due to the arec.

It serves to keep the contactor
K1 in gelf holding position.

Eliectr,
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c 4.1

Which of the statements 15 true
for the shown clrcuit 7

By switching O 51 the lamp H1
would:

®

(2)

@ @

glow after the delay time ad-
Justed on time relay K1 and
switch OFF after tho delay

time adjusted on time relay L1
K2. [
alow after the delay time ad- 51 byl

Jjusted on time relay K2 and
switeh OFF after the delay
time adjnsted aon time relay
El.

glow after the expity of the
delay times adjusted on time
relays K1 and K2.

immediarely glow kill 1 ie KR

switched OFF.

K1 €4

el v | HY ()

immediately glow and switeh
OFF after the exviry of the
delay time adjusted on tlme
relay Kl.

1.2

What happens when 51 is switched
on ?

©

@ ® ® ©

H1 glows after 2 seconds and
goee out after 2 saconds 87 by
without glow.ng asain.

H1 glows after 2 seconds and
goes out 2 aseconds after 57 K3
Lg switched OFF,

H1 starts blinking after 2
seconds and remaime ON and
OFF sach for 2 seconds.

Kl -& K| K2

(T

FE]

H1 starts blinking immedi- W R k2] K i
ately and remains ON apd OFF - b -
aach for 2 seconds,
N
i 2 3 4
H1 starts blinking immedi-
ately and remains I'DN and OFF
= geach for 1 second.
. TECHNICAL
'F'
E DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Ep G
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5,1

The figure shows a circuit of an
alarm system. In which case is
the alarm not given ?

L

When S1 is switched ON. el ""}

When 51 is switched ON and SEE'*
52 operated.

When 51 is switched ON and
after pregsing and relesacing
52 push button 83 is pressaed.

® O

®

When 51 is switched OGN and
after pressing and releasing
£2 push button 54 is pressad,

When 51 is switched ON and Kl[i]
after pressing and relesasing N
52 push buttons 53 and 54 are
pressed.

©

A wiring has to perform the following functions:

When a push button is pressed, a contactor is energized.

After releasing the push button the contactor remalns energlzed
till a second push button is pressed,

Which of the circuit diagrams shows this function 2

® ® ©) ® €
L1 — L1 L1 —r— L1 —1 L
25 ml LR Il 5 '51!H‘I 5‘;

= E- -4 E- E-4  \
0 $ 50
E-% E- K E-

Electr,
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C 6.1

A wiring has ta perform the following function:

By pressing the ON button 52 for a short time
is energized and remains so till button 51 is
When 51 and 52 are pressed simuyltaneously the

the contactor K1
pressed.
contactor is also

energlized,
Which of the circuit diagrams shows the functien 7

() €y ) (*)
L1 L Ly Li
57 I 51 l 52J‘ 1 S ! 1 51 1
B4 B B . E—-H| il e K
| 5
e
" St 1 57 4
E- £

K1 (5 K1 meﬁ Ki
N N N M N

C 6.2

A eircuit has to perform the following function:

A contactor K1 is switched N and OFF by a switch. The circuit
centrolled by the contactor is protected by an alectro thermal
over current relay. When this relay operates the contactor drops
out.,

Which of the following circuits performs this function ?

® ®

®

. ; Lt . L . i L
81¢ B 1.] F1
E- Fvi F1 Ilf‘ [ F F1ong
Shiv] W i. 51 E- 51 by
K1 K1 K1 Eﬁ K1 Kl |:Ij
N N M N

Electr.
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c 7.2

& cireuit has to perform the following function:

By pressing a push button & contactor operates and remains so
£111 the push button is pressed again.
Which of the following circuits performs this function 7

@ @ @ ® ()

L1 L1 L1 L1 LY

wl T Jd

SIE- S1E-4 K1) S1E-4 K1 STV STE-4 K1y K2y

K1 K Ev’:hcz E-:l K1 [ mC ] Wi [ Kz
N M ‘ M

N

The circuit shown in the figure should perform the following
function:

After operating 51 the indicator lamp H1 glows for socme time
and then automatically goes out.

Which clrcuit elements are to be ingerted at A and B ?

§1E-4 8]

@@@Q@
e =

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINNG ;i;;;‘;g”
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8.1

c 8,2

The circuit shown in the figure should perform the following
function:

When two push buttons 81 and $2 are cperated simultansously,
contactor K1 is operated and remains energized till push
buttons §3 and 54 are pressed slmultaneously,

Which of the clreuit elements are to be inserted at the places
marked by the letters from A to FE ?

=]
Gl

[&]|[E] | [

P
4

PR -v-J'-p-n-J-p-o-Lp-
Min
o e | g e e gm

T
el
| T
ks
M
[

=1l ?ff
=7

m
Vi

'6'@5@ ©

©)

m
ILFI

The circuit shown in the figure should perform the following
function: I

When the push butteon 51 is cperated, contactor K1 is energized.
The lamp H1 alsoc glows till the second push button 52 i pressed

Which of the circuit elements should he inzerted at the places
marked from A to E ?

alfefjafjal{a] h B B

ollojiolclie]

Blectr,
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£ 2.1

The circuit ghown in the flgure should perform the followling
function:

When push button 1 or S2 18 oparated, the indicator lamps U1
HZ and H3 gleow €11l a push butlon 53 is pressed.

Whichk of the following circuit elements should he inserted at
the places marked from 2 to E 7

(1] [€1| (]| [E] £
I’:S PJhIE EJ?K#?
|

BmE m%

-r-"'-al-e-"'

WiEE 5
SRR
Ji

@!@

©

T H1| HZ| H3
¥ K1 [

(SR .

[ Tn!

@@

c9.2

The circuit shown in the figure should perform the following
Fanecti ony

When the push button 51 is operated, contactor X1 operates and
remains energized as long as the button remains pressed.

When another push button 52 is cperated, the contactor K1
operates alsc and remains energized till a push button 53 is
pressed,

Which of the c:..rcl.u.t elements should be inserted at the places
marked from A to E 2

=]

Ml My,
ol v | (=]
=
1]

]
(=]
(]

e
i

T
x
ki

—p

ol T
e

F

i) e i e

".‘5| "
g
"
e

m,
i

=13
o ‘“‘T-?‘-n-“"u
5

®
]

m,
|

l

T
T
o
i

e

2

w— a-"abi

olollelo]le;

e
|
o

Elaectr,
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Eamme © L2 s

N s —d——— e

F1 Flu

Fa d ] 53 -

Siah

i 4 ! i
magnetically
operated con-
trol slider

Hints on the circuit:

According to the measurea for the safequard frem acdeidents the
press should be switched on only when both the hands of the
operator are out of the danger zone, This measure is Fulfilled
by placing two push buttons lying apart which have to be oper-
ated simultaneously to switch ON the press, If the operator jams
one of the push buttons for his convenience the nress should
not start by pressing the second button alone, The avxiliary
contact K1 fulfils this reguirement.

€ 10.1

.

The fiqure shows the control circuit of a hydraulic press,
How is the stroke of the rammer limited 7

@ By pressing and releasing S1.
@ By pressing apd releasing 51 and 52,
@ By the desiqn of the magnetically eperated control slider.

@ By the means of the stroke length of the hydraulic cylinder.
@ By two limit switches,

Electr.
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c 11.1

Ll — e
L%—*
I
uw Mot e e e e e ————
o
=2 ol = Fzm
II ” o I 1 S3e-¥ Ste-¥ K2
o dow g 1 ooen
S o
i T % W W 87 E- W
magretically -
operated control K3-€
S K2 K1
=0
K1 Wi K3 ]
up 1 down 1 ¥ L

Hints on the cirecuit:

According to the measures for the safeguard frem agcidents the
press ashould be switched en only when beoth the hands of the
operator are out af the danger zone. This measura 1s fulfilled
by nlacing twe push buttons lying aoart which have to he oper-
ated simultansounsly to switch on the press. IL the omerator jams
one nf the push buttons for his convenienes the press should

not start by pres=ing the gecond button alone. The auxiliary
contact K1 fulfils this requirewment.

ThHe figure shows the control circuit of a hydranlic press,

The ramnar is on the left side as shown in the diagram.

What happens when Q1 Ls swltched N 7

@ The rammer does not change lts position,

@ The rammer moves down to the final pesition and ricps there,

The rammar first moves to the end position down thon it
moves to the end position up,

©

@ The rammer moves to the end posltion up and steps there,
o

(2

The rammer first moves to the cond position up then it
moves to the end position down.

EBlectr.
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I o
raimimer (2.5 iy
Ls——“r
up N i e _—_——-—— —— - — —— — e ———
1
= 'z H F2
E LI 6 3m -7 G4 0m W2
c_g(ﬁb t‘p'l'f“' ££ gan: ug dgwn
21 E-f—-—- 4
gown i 1! I e f S A __j
magnetcally ; 1
operated contral Ki-€
shder K w1
i ik =055
LR
&
up 1 down 2 3 &

fHints on the circuits:
According to the measures for the safeguard from aceldents tha

press should be switched on only when hoth the hands <f the
operator are cut af the danger zone. This measure is fulfilled
by placing two push buttens lying apart whieh hawve to o oper=
ated simultaneocusly to switch on the press. 1E the operator jams
one of the push buttons for his conveniénce the press should
not start by pressing the second button alone. The auxilliary
contact K1 fulfils this requiremshnb.

2080 I 41

The figure shows the control circuit of a hydraulic press.
What is the Functien of the relay K3 7

51\) The rammer remains for 0,5 seconds In the position down
=~  and then moves to position up.

0.5 seconds after 51 and 52 are operated simultaneously
the rammer movas to the position down.

()

(Ej} The rammer remains in positien vp for 0.5 seconds and then
: moves to position down,
0 The rammer moves dewn only when there is a time lag of

0.5 seconds between the operation of S1 and SZ2.

The rammer moves down only when 51 and 52 are operated
almost simultanesusly.

©

Elemctr.
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L=

Hints on the circult:

There is a danger with a gonveyor belt that too heavy jobs
might be placed on it or some joha might cause jamming of the
belt, One should not be in a position to switch ON the conveyor
belt when it is jammed and it nust stop automatically when the
speed of the conveyor belt is less than the permissible limit,
An automatic belt controller is connected in the circuit for
this purpoae. It closes the circuolt of current path 4 when the

belt runs at a specific speed,

GEOOE

The figure shows a belt-control
cireuit with an avtomatic belt
controller. Which contact opens
3 seconds after switching ON

g1 2

K2 in current path 2

K5 in current path 3

K31 in earrent path 5

KE in ecurrent path 7

Kf in current path 8

The figure shows
trol circuit with
kelt controller.,
switched OM. Whie
tacts closes B so
the balt is jamme

K3 in curront

Kg in current

K& in current

@EEEE

F3 in current path 3

KE in ecurrent path 7

a bhelt-coan-
an automatio

81 is

h of the con-

conds after

d 7

path 2

path 3

path 8

Electr.
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C 141

-

L1 Ll ¥

L2
L3 -| _— F1 L
i
'“{] 51t J!,
W
J H q = & 3
LR K1 LER Lk R
-
L0
KE &
5g
w1 K2 K3 K KS 1
n N 1 z 34 5 6 T 8

Hints on the circult:

There is a danger with a cemveyor balt that too heavy jobs

might he placed on it or come jobs might cause jamming of the
helt. One should not be in a position to swltch on the conveyor
belk when it im jammed and it must stop auntamatieally when the
speed of the conveyor belt is less #han the permissible speed
limit. An automatic belt controller is connected in the circuit
for this purpose. [t closes the circuit of current path 4 when the
belt runs at a specific speed.

The Figure shows a belt-control circult with an automatic belt
controller. S1 iz switched ON.
Which of the following contacts is closed B seconds after
switching ON when the belt has reached its operating speaed 7
[{ﬁ ¥3 in current path 2
{g] ¥3 in current path 5
13} K¥S in current path 3
{4) K3 in current path §

fi} k5 in gurrent path 7

Electr,
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to the consumers -

u R s e RS L1

L2 1 Lz ' ==,

L3 L3
F1 ! F2 A7 F3
K1 ‘__1.

main circuit control clroult

Hints on the circuir:

The abowve shown circuit serves for reactive power compensatiom,
The papacitors can be switched ON manually or automatically.
When reactive power is drawn by the cireunit, contactor K1 pulls
the armature. This function is fulfilled by relay F4. The time
relay K2 prevents the operation of sontactor K1 in case of re-
active power surge of a short duratiom.

c 15.1

Which of the following statements is correct for the ecircuit
shown in the Ffigure 2

When 51 is in position 2 the capacitors O
switch ON immediately.

switch ON immediately if the consumer draws reactive
poWar,

ewlitch ON in every case after a speicifically adjusted
time.

L1
w

auitel O immediately and after a speeifiecally adjusted
time gwitch OFF autcmatically.

@ © e 66

switch ON after a specifically adjusted time if the consumer
draws reactive power.

Floctr,
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C 16.1

tg the consumers

L3

1

5

H1%__
e Ve W
=
L5 |
—
man cfciat contrad  crgat

Hints on the circuit:

The abéwve shown cirouit serves for reactive power compensation,
The capacitors can be switched en manually or avtomatically.
When reactive power iz drawn by the circuit, contactor #1 pulla
the armatirs. This function is fulfilled by relay F4. The btims
relay X2 prevents the operation of contactor K1 in case of re-
active power surge of a short duration.

What is the purpose of the delay time relay K2 in the control
circuit ?

('Ij It provents the operatien of ¥1 In case of reactive power
surgqe of a short duration.

[__’2 Aftar the capacitor Ls cwitched ON this relay is used to
= gwliteh ON the resistances [,
.3 I+ prevents the capacitors from awitching OFF when the

supply cireuit 1ls broken.

(&)
S

It delays the switching 0N of the discharge resistances
aftar the capacitor is switched OFF.

(o

It prevents the capacitors from béi.nq switched OFF 1if the
reactive power is not drawn for a short time,

Elactr.
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L1
L3

man cacuit comtrol  cimuit

Hint= on the ecircult:

The above shown circuit serves for reactive power compensation,
The capacitorsz can be switched on manually or autematically.
When reactive power is drawn by the circuit, contactor K1 pulls
the armature. Thiz function ie Fulfilled by relay F4. The time
relay K2 prevents the cperation of contactor K1 In ease of re=
active power surge of a short duration.

The switch 51 is in position 1 in the figure.
What happens if the industive power is po more drawn by the
clrcuit 7

- f'_\
~ (1) The capacitors remain in eircuit.
o @ The capacitors are immediately switched OFF autamatically.
@ The capacitors ars immediately switched OFF automatically
" and discharged,
@ The capacitors are switched OFF automatically after an
adjusted time but are not discharged.
@ Tha capacitors are switched OFF autcmatically after an
adjuzted time and are discharaed.
—
E DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TECHNICAL
DRAWING
b PAK-CERMAN TECHHICAL TRAIMING FROCHEAMME
= B | -incurts

17




The circult ahown in the fiqure should perform the following
function:

When 51 is operated, contacter K1 aperates anmd relesses after
a few sccondd. Which of the circuit elements should be in-
serted at p, B and © 2

[&] ([e] |[c] —
U—;l h#i#;'? ‘:‘EJ‘ I‘H

= K21 | wy KTy b
| Opara™ (5
s K24 I{H
o =lk: i
~- K2 1% [
G4 e
Kz e 14
5
0s5) .::j < 1 a
The circuit shown in the figure should perform the following
function:
When 51 is presscd for a short time, contactor KV operates and
remains ensrqized. Similarly contactor K2 Ls energired by 52,
By operating ancother push button 50, the energized contactor
is released. The contactors K1 and KZ are not allowed to be
swi tched ON cimultaneously. They are thus to be electrically
interlocked agalnst one another.
Which of the circuit elements should be inserted at the places
from A to E ?
~
o
—
" (3] ] &
5 4 [N
@ r-\,-lk Krl nr? KII! h??
il i, . i
@H#H.’? h"?af?mdr
- E S ]
@ ?H]L Kf‘!4k? Hr?
- E o ¥
O ol [T
Gl ]
H’?l I~:.'lb Kz ;HJ?
| N.] & iy
—
:"_. DEVELOFPMENT CELL FOR SKILLED LABOUR TRAIMING TECHYTCAL
u : DRAWING
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19.1

2

"he circuit shown in the [iguve should perform the follewing

fonction:

Whon 51 is operatad, contactor K1 is encrgiged. A little Iater
K2 is alse energized, Both the contactors are roleased hy

pressing 52,
Which of the circnit

Bl

v

s

N |(Ej

B

x

x
S

)
| S
T e e |

=
T D=
P ol IR s

T = =

compenents should he inscrteod at A and B8 2

C 18,2

The circuit shown in the

function:

figure should

porform the [ollowing

When 51 is switehed 04, contactor K1 is energized impediately,
while K? gpergires after some seconds. When 571 15 awitched OFF,
hoth K1 and K2 are releascd.
Which of the cireuit components should be lnasrted at o and B

[ollE
ol

| ]

oM

:£3 1
rj g

oI
O
)

=

=

Sl

L{__Tm_

b
<

N

ol
lm __
[& kz} E
¥ B
K1 C1 k3 :

Electr.

DEVELOPMENT CELL FOR SKILLED LABOLR TRAIKING

FAE-GERMAN TECHNEAL TREINING PROGRAMME

TECHHICAL

AT AW T NG

EIRCUTITI
14




20

The eircuit sShiwn in the Cigure shonld perfors bhe tollo
Fuoncbion:
whin puash hutton 51 18 onervated, contactor K1 13 chorois

till & siccond pash butbon 37 05 roessod.
Which af tho c¢ireeit conponents are +o Lho inSerted ab th
pliacas marked by the letkers A to B2

WOLILT

faldl

15

The circuit shown in the figure should perforn the following

functian :

When posh batton 81 or 52 sis operated, comtactor 1 13
energized till another nush button 53 nr 5S4 is operated,
Which af the circuit elementa are to be ifnserted ot the
marked by the lotters & ka E 7

nlaces

3

Elacis
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271

2N

1
. T
s Fayr

|
szE—T

S3e-

j:j

1

K1 i K t w3 111
K3
Je
k2
? a

The figurs shows the wiring diagram of a blinking warning
system. What is the correct state of the cenbacts of the contacior

K3 ?

SR E ® £
5 6
B

@ g4o ® cqa
3| - ST %

O
®§? &
G

The figqure shows the wiring diagram of a bBlinking warning
system. Due to a fault 83 remained opsrated [or 50 seccnds.
After this pericd the fault was removed, The contact of 53

went back to the original position.

Which of the following statements is correct for the circoit wnan
A1 s aweiched c.'ni

17 1 immediately stops blinking.

@ H1 stops blinking after 2 seconds.

@ 11 stops bhlioking after 1 seconds.

@ H1 stops blinking immediately after 52 is operated.

® H1 stops blinking after 2 or 3 seconds after 52 is operated.

Electr.
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L l

K1

The figure shows the wiring diagram of a blinking warning system.
53 is operated due to a fault, 52 is pressed without removing
this fault. What is its effect ?

The blinking stops till the naxt fault occars.

@
-
p @ Operating of 52 does not stop blinkineg.
™~
(=}
@ After releasing 52 the blinking starts again.
L5}
@ After releasing 52 the lamp H1 glows and subsequently starts
blinking,
{E} 2 seconds after releasing 32 H1 starts Llinking again.
In the blinking warning system of the figure the fault is {ndi=-
cated when 53 is cperaterd. Which of the statements is corroct
for the push button 82 in this circuit ?
@ 52 puts the warning system out of function.
i @ 52 serves to test the functioning of the aystem.
o4 @ 22 releases the switching state of the syatem after re-
i moving the fault.
@ 82 seruss to remove tha fault,
@ 52 has no function in this circuit and thus gould be
refioved, It ls needed only when §1 is a push button.
o DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING "ﬁiii?:“‘-
o IRAWING
=] FaK-GERMAN TECHNCAL TRAINING PADGRAMGE _ CIRCUITSH
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EM 1.1

What does the sShown circuit represent 7

) @&

,-

"
w

9

A single phase induction motor with an operating capacitor
for both the directions aof rotation,

E single phase induction motor with a starting capacitar For
both the directions of rotation.

A slngle phase inductlon motor with an operating eapacitor
for twe rotaticnal speeds.

A single phase induction motor with a starting gapacitor
for two rotational specds,

B single phase induction motor with a starting capacitaor for
two nominal voltages.

What changes when switch 52 is operated ?

®

OIOIOIC)

The working wvoltage
Number of revolutions

The direction of rotation
The starting toraue

The nominal torgue

Electr.
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2.2

EM 2.3

What does the shown circuit represent 7
Universal motor
Shaded-pole motor

Resistance atart single phase induction
motor

Capaciter start single phase inductlon
motor

Feluctance motor

@ ® e

What does the shown circuit represent ?

Single phase induction motor with
two operating capacitors for two
spesds

® @

Single phase induction motor With
a starting and an operating capa-
citer

Single phase inducticn motor with
two starting capagitors for hoth
directions of rotation

©

Zingle phase induction motor with
one starting and one irnterference
elimination capacitor

@

Single phase induction motor with
an operating and an interference
elimination capacitor

()

At which of the following nominal
speads does the motor M1 run, when
only contactor K1 is energized 2

{E} 2880 Tpm
@ 1440 rpm
(3) %65 rpm
@ T20 rpm

@ 460 rpm

ctr,

Ble
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EM 3.1

EM 3.2

The motor M1 is to be switched ON by con-
tactor K1 to run in a clockwise direction
and with contactor E2 to run in an anti-

clockwise direstion, Which of the follow-
ing switching circuits is to be insertad

at A 7

The motor M1 is to ba operated by the contactor K1,

A protaction from an overload and from a short circuit of the
motor Ls to be provided. Which of the following cirfuits fulfils
this purpose ¥

LI

Electr.

TECENTCAT

DRAWING

E,HACHTIHES
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EM 4.1

The figure represents the wiring diagram
of a main circuit., What 1s the function

of the

all

© ® O

n
(&)

el

@)

To lower the starting current in
To ensure a smooth and reverse free
starting of the motor.

To increase the starting torgue.

To increase the maximum torgue.

To suppress current peaks by re=
verse current breaking.

resistance R1 in phase 12 ?

the phases,

What does the shown circuit represent? Clg

@ A pole changing three phase
motor with tapped winding Fi [
(Dahlander Circuit).

mot

windings.

@ Sta

of

@The

ind
dif

@ Kus

ind

| g:) A pole changing three phase

—

or with two separate

r delta starting circuit 2

a three phase motor.
F2

cireuit of a three phase
uction motor for two

farent voltages,

a circuit of a three phase
uction motor.

For which of the following purposes is the
wiring shown in tha figure most suitahle 2

@ For high speed
E @ For low gpeed
& @ For heavy duty start

@ For low loss speed control

@ For a speed higher than the o
] synchronous speed "

'y
s DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING blslipiictany
E AR GERMAN TECHMIL AL TRAINIMNG PRUGHAMME B | c-vACHINES
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What does the shown circuit 'tl
represent ? a
E

@ Kusa ctrcuit for a three phase g [] []”
induction motor for two ro-
taticnal directions.

Star-delta starting of a three N ] L

phase motor for one dirsction Kiy1 K2y L v Ki )
of rotation. ﬁ'ﬁ & 1?\

®

Star-dalta starting of a three
phase moter for both directicns

&)

of rotation. EETT ) Ay
@ Circuit of a thres phase pole - T
changing motor for one di- .‘4\‘_2
rection of rotation. o2 IE
@ Circuit of a three phase pole ———-—I
changing motor for both hat

directions of rotation.

EM 5.2

what does the shown circuit
represent 7

@ A three phase slip ring
motor with three stage A
resistance braking. t

@ A three phase slip ring
motor for three synchron— g []
ous speeds.

\\E__\) R three phase slip ring K311+ W ke

motor with three stage

regensrative braking.

(4] A three phase slip ring
- moter with changeable

=
|
|
|
|
winding for four speeds. AL

3 Lk
{’; Starting circuit of a i M —
three phase slip ring AN =
motar, M1 RZ R
o DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING EREHIEL DL
v DRAMING
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EM 6.1

The motor M1 shown in the eir-
cuit of the figure ls to be
swiltched ON and OFF by means
of aswitch 51,

Which of the following control
circuits fulfils this purpose ?

.

@ .0 ®  .®

N N

& L1

T

F2od Fi FEJ'—“‘*'-"‘J] FQ-HJ]
v

S1hap Slhqy 51— 51

W1 K1 Bl
M

Slk=d

6.2

The motor M1 shown in the circuit of the above flgure is to be
switched ON by operating a push button 31, The motor should keep

running till another mush butten 52 iz pressed.

Which of the following control circuits fulfils this purpose ?

T

1 e 3 (37 i5)
O @ e D 2
F2 Fz-n-i’ F2 F2 F2
S2F- i ] S2¢- SIE-d K1

S2E— K1 SE-4 Kt
S1E- 52
£1E-4 gE'J'b kil 1 F- F--

K1

Elurtr.
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The moter M1 shown in the circult of the
Figqure is to be run in a clockwlse 4i-
rection by operating & push button 571 and
in anticlogkwise direction by coeratine 52,
ARfter pressing the push button 50 the motor
stops. The change over should be possible

— dircetly and without intermediate operation
~ of 30.
- Whien of the fallowing control Clrouies
Ed fulfils this purpose 7
L1 (1) u
F2 -
=D
E.-
51 :
E-4 T et
K2 K1
K1 Kz
ud
The motc: M1 shown in the eireui+t of the figure is to be awitched
o8 for rotatling clockwise or anticlockwise with the help of a
three position changeover switch,
Which of the followlng control circuits fulfils this purpose 7
L @ L1 2
™
~ | F2 F2
=
fad
ERE A 4 AL Ay ;
R L 2t e
— K1 L
R —
u DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TECHNICRL
ﬁ DRAWING
& FAK GERWAN TECHNIZAL TRAINNG FAOGRAMME T = :acrines
]

-+




EM B.1

Which of the contactors are ensrgized when the rortor rotates
in star connectlon in anticlockwice direction 7

{ 'I-tll The contactors K1, K3 and K4
@ The contactors K1 and K3
(}} The contactors K2 and K3
4/ The contactors K1 and kA4

iy The contactors K2 and K4

EM B

Which of the contactors are energized when the potor rotates
in delta connection in clockwise directien 7

{w{.‘ Only centactor K1

EZHN' Only contactor K2

J  The contagtors K1 and x4
1 The contsctors &1 and ®3

(E} The contactors K2 and K3

| En .3

Wwhich of the contactors are enercized when Lhe motor rotatas
in delta connmection in anticlockwise direction 2

:f_\

L1 Only contactor K1

(2) om 2

2] only contactor K2

i@ The contactors K1 and K4
@ The contactors K2 and HA

G? The contactors K2 and A3

Eleptr,

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Thgﬂz”gmﬂ
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EM 9.1

EM 8.2

mos

b4

Which of the folleowing statements is true for the relay marked

Fa. 32

ij} The relay provides an overload protection of the motor
cirouit only in case o delta connpection,

-
Ké} The relay provides an overload protection of the moter
: cireuit enly im case of star connection.

L3} The relay provides on overload protection for tho motor
winding in star as well as delta connection.

Ed The relay provides an
"  for the motor winding

] The relay provides an
far the motor winding

overload and short circust protection
in star connecticn.

overload and short circuit protection
in star as well as in delta commectlon.

The moter M1 shown in the figure is set to run in an anticlock=

wige direction. Tn which seguence should

’?} K2 anergizes

~

ottt
\2) K} shergizes
QEJ K4 energlizes

K4 esnergizes

O

~

Kd energizes

(@)

3

K4

X1

K2

Kz

energizes
anergizes
energizes
anargizas

gnergizes

K3

K4

K4

x4

K3

tha contactors cwerate 7

releases - K4 energlezos
releases - K31 energlzes
releases = K3 energizes
relaages - KI energizec
energizes = Hd releascs

Electr,
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EM 10.1

EM 10Q.2

1
i
]

JBOW = SOME

Motor wmdmg
! I 1 tow spesd S highospesd T T

of a Jl

;,’.me

L3 vo ,quI LJ,{.q -’b L2

Flg. a shows the main circuit of a three phase motor.
If the motor windings are connected as shown in fig. b, how
should the terminals be indicated on the symhol of the motor 7

@® ® ":: “
m.n
%v 5.1:
3 L it g"u_n ut
@ ig Wy
0 Pl Lo

@

What are the synchroncus speeds of motor M1 in fig, a 7
(1) 1000 rpm and 1500 rpm
@_ -1750 rpm and 1500 rpm
@ 500 rpm and 1000 rpm
() 500 rpm and 750 rpm
®

375 rpm and 750 rpm

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING EEEEH:CHL
WING
Fak . GERMAN TECHMICAL THAWING PROGAAMME _ E.=-MACHINES
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EM 11.1

B o H R

a3

Mater wimding
o o
low spaed N nigh spied T T

L1 LS
Juia 3
A
3 e L b S B h'l';-‘;:-t;a:}

In fig, a the contactor K1 is

and H3 are in normal position,

what is the synchronous speed
are connected as in fig, L ?

energized, the contactors K2
When the comnectiones are eorroct,
of the motor whean the motor windings

~
I;L, 375 rpm

2y

.\3) 750 rpm

oy, ¥

I\l_,:' 1000 rpm

(€} 1500 rpm

=

‘E‘) 3000 rEm

In: fig. a the contactor X1 4s in normal pasition and the com-

tactors H2 and k3 are energized. hen the connections arc
correct, what is the synchronous speed of the notor 41 when
the motor windings are connectcd as in fig. b

£ -
= @ 375 rpm
E @' 750 rpm
@; 1000 rpm
@ 1500 rpm
1 &) 3000 rpm
o DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TEEHWE AL
31 DRAWING
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EM 121

Sl w
! | ]
| wy
I
|

Hd&-%-lii!r.-lq
lelhgil r_i_ji E =

Lol AN = e
1

In the figure a circuit of a three phase motor is shown.
Which of the following clircuits does it represent 7

ii) Star delta starting circuik with two speeds.

{5) The circuit of a pole changing motor for two speeds and
- one direction of rotation.

{E) The circuit of a pole changing wotor for two speeds and
two directions of rotation.

e
{4} The etrcult of a pole changing motdr with star delta astarter

S T 5 _
for one directicn of rotation.

(E} The circult of a pole changing motor with =ztar delta startar
for two directions of rotation.

12.2

EM

The motor shown in the figure rotates in clockwise direction
at 380 rpm. Which of the contactors are operatod ?

f1} The contactors K3 and K3
hy
f it
'i_?_.' The contacters K1 apd ES
T
(3] The contactors K4 and K5

{4\| Tha contactoers K2 and KS

(é} only contactor X1

Electr,
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EM 13.1

EM 13.2

B0 3~ SgH2

The motor shown in the figure rotates anticlockwise with 480 rpm.
Which of the contactors are enercglired ?

(1) only eontacter K3
':.E:' The contactors K3 and K5
E} nly contactor K1
@ The contactors K1 and K2
@ Only contactor K2

The motor M1 shewn in the figure runs in a8 clockwise dirsction
with 980 rpm. Due te a fault in the bearlng it is overloaded.
Wnich of the following statements 1is trus 2

After some time

one of the fuses in FZ will blow off.

Ty
Fe

7

l.}j',l one of the L[uses in F! will blow off,

@ one of the fuses in F1 will blow off or F4 will regpond,
‘_I} one of the fuses in F2 will blew off or F3 will respend.
—

\5) F4 responds,

Elackr
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EM 14,2

oM ) e

What are the synchronous 'E‘z

speeds of the motor M1 in B =

the fligure ? |

i~ Fa
l‘_l_: 175, 500 and 750 rpm | [
f?‘ 500, 750 and 1000 rpm |

7 . BG4 K2y
[3) 500, 750 and 1500 rpm

(41 750, 1000 and 1500 rpm |

— + FB]
(51 1coo, 1500 and 3000 rpm |

| IS _..\:T'H1

Which of the statements 1ls truse for the clroult of motor M1
shoun in the figure 7

In thils cizdult the motor M1 has

{.1-) tWwo spaeds in a clockwisé direction and one speed in an
= anticlockwise directlon.

! one speed in a clockwlse direction and two speeds In an
anticlockwise direction,

k 3:} three speeds cnly in & clockwise direction,
.\i; three speeds in both directions,
—

\Ei/i' three speesds cnly in an anticlockwise direction.

Which type of windings has the motor M1 in the figure 7
fj) Three separate windings for three cpaeds,

Ij:?:] Cne winding tapped wound (Dahlander circuit) for three
speeds,

™M
:' @ Two windings tapped wound (pahlander eircuit),
ﬁ l@) Cne winding tapped wound (Dahlander circuit) and another
g winding.,

@ Cne winding btapped wound (Dahlander clrouit) and two mores
™ 7 windings. .
.E ﬁ DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING it gl
¥ -
i } TRANING E.MACHINES
- PAK GERMAN TECHHICAL THAINING PROGR AWME [, |

14




=

T 3 L
It
H l J . 8 r 3 ; rj-j
Erakisshizaloias
%Fc ﬂE1J1F5 e FAETET l
| e ‘
I :::_". Ba g0 ,-'l:..
| RPN B

EM 15,1

EM 15.2

The motor M1 in the figurs runs a machine tool. Durlng the
pperation at middle speed a fuse klows due to a fault in the
windings. Which of the following statements 1s true 7

Till a new motor ie arranged

I':ﬁ the machine tool cannot be used at all.
o

@
E|

&

b

O

motcr can run

motor run

motor run

motoy can ruh

only at lower spaeds temporarily.

at all speeds temporarily.

conly at higher speeds temporarily.

at higher and lower speeds temporarily.

The motor M1 shown Ln the figure runs at 712 rpm,
Which of

®
@
€
@
®

Only
only
only

The contactors

The contactors

the pentactors are enargized 2

cantactor K1
contactor K2
contactor K3
K2 and K3

K4 and K3

Electr,
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M 1.1

What does the circuit shown in the figure

Circuit for the measurement of
poWer in D.C.

Circuit for the measurement of
power in three phase A.C.

represent 2

=

Circuit for frequency measure=
ment

Circuit for power factor measure=
ment

Circult for reactive
measurement

power

-!-f.'

The circult shown in the figqure is to be completed in such a
way that the internal resistance of the voltage source can be
calculated with the help of the measured values.
Which of the clrcult componentz are to be connected at A, B
and C ?

(1)

[2]

%

@
0,
©

®

ARNEIEIE

& @ B
“@}:{EF{E}-!%Q = [

The

figure shows a measuring circult,

Which of the following values can neither
be measured directly nor calculated from

the measured values when

the motor is

running 7

[
L::_)'

@E®E

current drawn by the motor,
Voltage at the motor terminals.
Power consumed by the motor.
FPower drawn Irom the mains.

Resistance of the motor winding,

Elecgtp,
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Whirh of the values can be messured with | it i
the help of the shown oirenit ? i
[

(1) The apparent power

I:EJ\] The apparent and reagtlve powar
= [Ealr—
[3) The true power | \L*i.h [
(4} The true and reactive power [ |'2'le 'L—'- i
) L L1 : e
— i
{3{} The reactive power N

= S . =i
The figure shown represents the | kWh |
clrecult of an ensrgy meter.
Heow should the conductors A, B, | o |
C and D ke connected with the
mater ¥ | |
@ A with 1, B with 4, Cwith 3, | (E, % |

D with 6 1

e e e e ]

(2) awith 1, B with 3, Cwith 4,
I with & :
[ e— A C ——
(3) with 1, B with 3, © with 6,
- with 4 N -B -
]
with 1, B with 6, C with 3, COhSURNErS

with 4

with 1, B with 4, C with 6,
with 3

® ©
un -
g @ OF

The figure shows the circuit for the measurement of energy.in a
three phase circuit with the help of a three phase epergy mater.
How are the conductors A, B, €, D and E, F, G, H to be connectad
with the terminals of the meter ?

() a1
‘1 E | T T |
(2) #=3, B=6, =3, D=12, | F' i
1-E, 3) (i) é

==y $°8n, 10N RoSNoloSRoloS i

T v ey
-1, B-3, C-7, D-1, r 1 T Kwh |
-E, 6=F, 10=G, 12-H | . S |

@ A=1, B=4, ¢=7, D-10, e ——d
3-E, 6=F, 9-G, 12-H
E
() a-1, B-1, c-7, D-12, b Biene R
I-g, 6-P, 10-G, %-H 2 3 ——
a—§
, c o
(s) a-3, 8-6, ¢-9, 0=10, No—p I
= —E, 4-F, J-c, 12-1
" DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING TLENE O
i DRAWING
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1

D)
@

e

A wattmetor ls to be connected as shown in the figure,
Which pagt of the component of the dnstrument is at A 7

A drop resistor

A bypags resietor

—
|hW

5 @ b voltage transformer J_ — —-T—-
fD Al isolating terminal ' ::;: e e
D] |
{E) An garth temminal i | T o +
N | ] [
M 12 The fiae shows a cireule of 3 sinplephuce A twooraze meter ccnsisting of an AC
erergy-meter (W) and a time switch Z.  How should their terminals be connecred *
(1) W2 with 22, WS with 71,
W13 with E3
(2) w2 wir 2, W5 with 23,
W13 = th ®1
o~
. P
i (3] W with 21, W13 with 22,
= W5 with 22
(&) w2 with 21, WS with. 23,
W13 with i2 Lo consumers
L1 —
(5) w2 with 21, W5 with 22, W
W13 with Z3
With the help of the measuring circuit sheown, the voltage. of a
three phase system is to be measured according ta the giwven
sequence. Which of the fellewing statements is true 7
@ The measuring circuit per- L g diir
’ forma the given function Lg
corractly. T
5
Z2) The woltage change over it Lo = [l [] []
- “  &witch ané the veltmetar o
S should not be fused. 1 v D E
- : Li1-12
(E) The juncticon C of the 2
voltmeter change over LI-L3
switsh should not be 3 1 B
cannectad with B8 bat it Li=nl T 1
must be connected with A. 4
L1 I e B lt rw
r @ The mzasuring conductor 5 TN U0 i e T
marked D muet be connec- O th g et o e e 4
ted with L1 and that 6
marked E with L2 pke| o1

Electr.
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dad

Lo consumers
LY -

Lz i

A=t

] t

L
=3 T
- Il - [
il ! | 17 e (O ]
et B e |
3 al APz (a)P3
! e | M 1 O
9 L O O, =
m@w@?®®®@~
I !
A Ll b
k.'rf sl W
kW

-

® e e

The figurs shows a MEAasSuring circwit.

Whieh of the following

guantities can be measured with the help of the instrument P4 7

)

¢cal load.

aymmetrical

symmetrical

load.

laad,

Total true power drawn by consumers at any load.

Total reactive power drawn by consumers at any load.

Total true power drawn by consumers only in case of symmetzri-

Total apparent power drawn by consumers only in case of

Teotal reactive power drawn by consumars cnly in case of

OUBCHORCUES,

The figure shows a measuring sirpuit. For which applleation
is 1t sultable 7

Measurament
wound motor

Measuremsn:
a number of

Measurem=nt
a numbar of

aof true power drawn by
{Daghlander clrcult).

ef trua power in a low
single phase and three

of true power in a low
three phase consumers,

Measurement of true power drawn by a three phass motar
whose winding is connected in star.

Measurement of true power drawn by a three phase motor
whose winding is connected in delta.

a three phase tapped

voltage installation with

phase consumsrs.

voltage installation with

Electr.
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to consumers T1 1.4

L1  —— .
S ——
Lz -
I ———— T}
L3 f Il ' T
————
. QS SIS TSI, 3% 11 SIS 1 SHNN——) S A S —
ISP T L |

.—‘-,L
e @
fl_;\.l
p=r
=
1=
ol
R
o
el
Pl == ;}—I—‘
i}
¥4
@
mos o

The figure shows a measuring eireuit, Which of the following
gtatements is wrong for it 7

(E) T1,;, T2 and T3 are current transformers.

(Ej The wvoltage coils, of the measuring syatem are cannected
with terminals 2, 5, B and 11,

- {E} The current coils of the measuring system are connected with
0 = the tarminals 1, 3, 4, 6, 7 and 9.
" {E} The measuring instrument P4 has three messuring sysbems.

(53 The inner resistances of the instrument P4 are connected

in series with the corresponding current coils.

The figure shows a measuring cirecuit. What mistake ls in 1t 7

Iﬁ_) The connections at the terminals K and L of the current

- trans formars T1, T2 and T3 should be interchanged.

{E} The comnnecticns at the terminals k and 1 of the current
o s transformers T1, T2 and T3 should be interchanged.
"]
= {;} The seeondary of the enrrent sransformers should not be

= zarthed.

{Ej The woltage coils of the meter {volkage path) should be

=  comnected with the mains hefore the current transfiofmers.

e )

(EJ Ho ameter sheuld be connected in the current coil of the
= wattmeter.
5 DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING EE:&?E«CL
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R 1.2

Elescitr.

which of the follewing ¢ircult elements would prevent sparking

when the push button is belimg opened ?

© o

) ——
€,
P P . 3
(1) —t=—
L2
o 4
(4] o—m—-—

"
o

-

Which of the following circuit elements would reduce sparking

while the push button is being ocperated 7

@ ———
@ '

®

. &
[

E-1

X

Which of the following additicnal circuit elements would not

allew the lamp to glow 2

Bal
4

®©

1

g - -
@ B_M_]d a__) >t
O a:i:] e

by

L

| ¥

|
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The middle paglnt rectlifler ecircuit shown in the fiaure iz g he
carpleted, Which of thoe Ecllowing sets of clrocait elerents is ta
be inserted at the places marked from & Lo B 7

AlB|Cc|D|E
O o+ | ot [of [ == T I: EE—@

G Bt | — | B [ — | 4 e e
G|+ [ o[ [— [= .'
G| Bt —|— |

@ — | pr[ B[ [ ]

n 2,2

The half wave r?ctif:.er shown in the fiqurs 13 to b= completed
in such a way that voltage appearing across the resistance R
has fewar ripples. Which of the rows has the right circuit -
glements to be inserted at the places marked from A to C ?

A B c
O i = iy g
oB=" 1+ -— ~ I| "
(D] 4+ =
Ol B 4
Sl bt - | 4k

B 2.3

—

What 15 the mistake in the middle point rectifier eircuit shown
in the figure ?

V1) The dicds D1 must he
comnected in branch a.

it
@I The dicde D2 must he 1 b
o conneocted in branch a, J
N 0z
L\_](,.l The capacitor rust be
) connected in branch a and b, e
B
C:'D Bn additional diode must T
be cormnected in branch a.
— a
CL_S,.-' The capacitor must be

connected in series with
the load resistance RL.

Electr.
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Which of the followlng statements is truc for the
in the diagram ?

-
R{j The ¢ircult increases the resi- +
- dual ripples of the reetified
cirgulit.
.{élfn t represents a Filter clrcult.

@ T+ merves to conbkrol a thy-
cistor.

(4 It represents a voltage molti-
plier circult.

circuit shown

AL

(5] Tt reprasents a reactive pouer
B compensation olirculit.

R 3.2

The asingle phase bridge rectifler circuit is to be completced
the right

circuit alements to be inserted at the places marked from A to € 2

by commecting a Eilter circuit. Whieh of the rows

has

A B c
(O 4 | 2 7
() B | ww | 4
(3)| -5+ ‘- | = =
(W 4= | - |
G — | B | Y z &

a1
L

3 "
{B]

R 3.3

Which of the following bhridee circuits is ko be inserted at A

—

N

@

o{}{;)
s

Blectr.
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What does the shown circuit reprosent 7

08 @ 6 8

Three phase bridge rectlfier
circulit

Three phase star rectifier
clircult LG

Double middle polnt reetifier
circult L3

Double star rectifler circuit

Half wave rectifler circuit

ladl

What does the shown circuit represent ?

® e ee B

Triple half wave rectifier
clircuit

Star rectifier circult

Threa phase bridge rectifier
circult

L1 L2 L3

Multiple phage bridge repti-

fier circuit

Double star rectifier circuit

ETH +

R 4.3

What does the shewn cireuit represent ?

© E e 6

Three phase middle point rectifier
clireuit

SBtar rectifler clrcuit

Double three phase star rectlfier
clrocult

Multiple phase bridge rectifier
circuit

Three phase bridge rectifier &
circult

L1 L2 L3
[

Electr.
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