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Answer Any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

1 a) 
Explain the operation of a four wire circuit connected to a two wire circuit 

through a hybrid transformer.  
6 

CO1 L4 

b) 
Calculate the following power levels in dBm and  dBW (i) 2mW  (ii)100mW 

(iii) 1mW  (iv) 1W 
4 

CO1 L3 

2a) 
Explain with a neat diagram, the 30 channel PCM frame format with all 

calculations included. 
5 

CO1 L4 

b) 

A four wire system has an overall loss( two wire to two wire )of 1 dB and the 

balance return loss at each end is 6dB.Find i) The singing point ii) The stability 

margin iii) the attenuation of talker and listener echo. 

5 

CO1 L3 

3a) 
Explain the working of Distribution frames in Strowger step by step switching 

System 
5 

CO2 L4 

b) 
Explain cross bar system with a neat diagram and write the significance of 

marker. 
5 

CO2 L2 

4 
Explain in detail Intra LM and Inter LM call processing through digital 

switching system. 
10 

C02 L4 

5. 
Derive an expression for iterative form of Erlang’s LOST CALL FORMULA 
with the assumptions considered.   

10 
CO3 L4 

6a) 

In an average, during the busy hour, a company makes 180 outgoing calls of 

average duration of 3 minutes. It receives 400 incoming calls of average 

duration 6 minutes. Find the outgoing traffic, Incoming traffic and Total traffic. 

3 

5 

CO3 L2 

b) 

 A group of 20 trunks provides a grade of service of 0.01 when offered 12 E of 

traffic.a) How much is the grade of service improved if one extra trunk is added 

to the group?b) How much does the grade of service deteriorate if one trunk is 

out of service? 

5 

CO3 L1,L3 

7a) With a neat diagram, explain subscriber line interface circuit for digital switch 5 
CO2 L2 

b) Explain any one type of PDH with a suitable diagram 5 
CO2 L3 
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CO1: 

To examine the network structures and 

network services and describe the basic 

four wire circuits in telecommunication 

transmission 

- 1 1 1 - 2 1 2 1 2 - 1 

CO2: 
To describe the different switching 

techniques and cross bar syStems 
- 1 - - - 1 1 1 1 2 - 1 

CO3: 

Apply knowledge of science and 

probability theory to arrive at models 

and analyze lost call systems and 

queuing systems in telecommunication 

traffic. 

2 2 2 1 - 1 - 1 1 1 - 1 

CO4: 

Analyze the design solutions for 

switching networks for given number of 

incoming and outgoing trunks,  analyze 

the time switching networks. 

3 3 2 2 - 1 1 1 1 1 - 1 

CO5: 

Assess the hypothetical model and 

maintenance of digital switching 

systems with support of computer 

organization concepts. 

1 2 2 2 - 1 - 1 1 1 - 3 

CO6: 
Analyze  the  impact of digital switching 

systems through reliability analysis 
1 - - 1 - 1 - 1 1 1 1 1 

 

Cognitive level KEYWORDS 

L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.  

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend  

L3 
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify, 

experiment, discover.  

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, infer.  

L5 
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge,  discriminate, support, conclude, 

compare, summarize.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions; 

PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7- 

Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work; 

PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning 
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1 a) 
Explain the operation of a four wire circuit connected to a two wire circuit through a 

hybrid transformer.  
6 

b) 
Calculate the following power levels in dBm and  dBW (i) 2mW  (ii)100mW (iii) 1mW  

(iv) 1W 
4 

 

The term four wire implies that there are two wires carrying the signals in one direction and two wires 

carrying them in opposite direction. In normal telephone service, the local loops are two wire circuits, on 

which a single telephone call can be transmitted in both directions. If the distance between the subscribers is 

substantial, the amplifiers (repeaters) are necessary to compensate the attenuation. As the amplifiers are 

unidirectional, for two-way communication,four-wire transmission is necessary. The switching equipment in 

the local exchange and the line from subscriber to local office (local loops) are two wire operation. The local 

exchange will switch the subscriber loop to a toll connecting trunk. This is also a two-wire transmission. 

Telephone and Transmission Systems 35 The toll offices are interconnected with inter tool trunks (which 

connects towns and cities). These trunks are of four-wire transmission. Fig. 3.10 shows the simple 

arrangement of the two wire and four wire transmission. 

 

 
A four-wire circuit has amplifiers in its repeaters for each direction of transmission. Thefour wire circuits 

may be physical four wire or equivalent four wire. For short distances, actual four wires used for 

transmission is referred as physical four wire circuits. But for long distance trunks physical four wire is 

undesirable and usually equivalent four wire transmission is used,needing one pair of wires only. The two 

directions of transmission use different frequency bands so that they do not interfere with each other. The 

two directions are separated in frequency rather than space. At the toll office, the two wires are converted 

into four wire for long transmission. A hybrid coil accomplishes this conversion. 

 

b) 

i) 2mW = 3dBm = - 27dBW 

ii) 100mW = 20dBm = -10dBW 

iii) 1mW = 0dBm = -30dBW 

iv) 1W = 30dBm = 0dBW 
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2a) 
Explain with a neat diagram, the 30 channel PCM frame format with all calculations 

included. 
5 

b) 

A four wire system has an overall loss( two wire to two wire )of 1 dB and the balance 

return loss at each end is 6dB.Find i) The singing point ii) The stability margin iii) the 

attenuation of talker and listener echo. 

5 

 

2a) 

Solution :  
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2b) 

i) Singing point Ls = 2(B + L2) dB 

                           When L2  = -B,Ls  =0 

                    So singing point is +6dB 

    ii) Stability margin: 

                 M = B + L2 = 6+1 dB = 7dB 

   iii) Attenuation of talker echo  Lt =2L2 + B  = 2+6 B = 8dB 

                Attenuation of listener echo Ll  = 2L2 +2B  = 2+12dB=14dB.   
 

3a) Explain the working of Distribution frames in Strowger step by step switching System 5 

b) Explain cross bar system with a neat diagram and write the significance of marker. 5 

3a) 

Solution: 
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3b) 
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4 Explain in detail Intra LM and Inter LM call processing through digital switching system. 10 
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5. 
Derive an expression for iterative form of Erlang’s LOST CALL FORMULA with the 
assumptions considered.   

10 
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6a) 

In an average, during the busy hour, a company makes 180 outgoing calls of average duration of 3 

minutes. It receives 400 incoming calls of average duration 6 minutes. Find the outgoing traffic, 

Incoming traffic and Total traffic. 3 

b) 

 A group of 20 trunks provides a grade of service of 0.01 when offered 12 E of traffic.a) How 

much is the grade of service improved if one extra trunk is added to the group?b) How much does 

the grade of service deteriorate if one trunk is out of service? 

 

 

Solution : 

6a)  

Outgoing traffic is ͳ8Ͳ × 360 =9E 

Incoming traffic is4ͲͲ × 660 = 40E 
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Total TRAFFIC is 9+40 =49E 

 

6b) 

 

7a) With a neat diagram, explain subscriber line interface circuit for digital switch 5 

b) Explain any one type of PDH with a suitable diagram 5 

 

7a)  

BORSCHT is an acronym for the set of functions performed by a subscriber line interface circuit (SLIC) in 
the line card of a telecommunication system. The letters represent the following functions: battery feed (B), 
over-voltage protection (O), ringing (R), signaling (S), coding (C), hybrid (H), and test (T).[1] 

An earlier or alternate version of the acronym is BORSHT, lacking the letter C for the coding function.[2] 

Functions 

Battery feed 

The central office provides a DC voltage level of nominally 48 V between the tip and ring conductors 
for talk and signaling current. The available DC current may range from 20 mA to 120 mA. 

Over-voltage protection 

Aerial lines may be struck by lightning or falling power lines, consequently arrestors such as gas 
tubes and carbon blocks are used in the central office to reduce the voltage. However the line card 
must typically be able to withstand 1000 volt spikes. 

Ringing 

The ringing voltage is typically 86 V (RMS) at a frequency of 20 Hz, 2 seconds ON, 4 seconds OFF. 
Some selective frequency systems used frequencies as low as 16 Hz and as high as 66 Hz for 
station selection. 

           Signaling 

Signaling is often referred to as supervision. The circuit detects the on-hook and off-hook conditions 
by monitoring the loop current. In rotary dial systems, it decodes dial pulses. It includes decoding 
of dual-tone multi-frequency (DTMF) dialing, hook flash, and other signals. 

            Coding 

Coding includes µ-Law coding in North America and A-Law coding in Europe. This includes the A/D 
and D/A conversion, companding and framing for time-division multiplexing. 

            Hybrid 

The hybrid function involves two-wire to four-wire circuit conversions. This was originally performed 
by a hybrid transformer (induction coil) but has largely been superseded by DSP devices. 

            Test 

External tests allow the local loop and handset to be directly connected to test equipment in the 
central office. Loop-in tests could measure the input return loss (IRL). Loop-around tests measure 
the hybrid and codec performance. 

https://en.wikipedia.org/wiki/Acronym
https://en.wikipedia.org/wiki/Line_card
https://en.wikipedia.org/wiki/Telecommunication
https://en.wikipedia.org/wiki/Ringing_(telephony)
https://en.wikipedia.org/wiki/Signaling_(telecommunications)
https://en.wikipedia.org/wiki/BORSCHT#cite_note-1
https://en.wikipedia.org/wiki/BORSCHT#cite_note-2
https://en.wikipedia.org/wiki/Tip_and_ring
https://en.wikipedia.org/wiki/Dual-tone_multi-frequency
https://en.wikipedia.org/wiki/Time-division_multiplexing


Page 14 of 2 

7b) 
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