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Date	of	Examination	 	 :		20-03-2026

Exam	Duration	 	 	 :	90	minutes															 	 	 Maximum	Marks:	50

General	instruction(s):	


• Answer	All	Questions	


• M	-	Max	mark;	CO	–	Course	Outcome;	BL	–	Blooms	Taxonomy	Level	(1	–	Remember,	2	–	
Understand,	3	–	Apply,	4	–	Analyse,	5	–	Evaluate,	6	–	Create)


• Course	Outcomes 
2.	Identify	and	analyze	the	different	types	of	network	topologies,	error	and	flow	control	
mechanisms 
3.	Design	sub-netting	and	enhance	the	performance	of	routing	mechanisms.


Q.	
No

Question Module Marks CO BL
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3 2+3+3
+2 2 3

A	sender	transmits	data	frames	of	500	bytes	over	a	link	with	a	bandwidth	
of	1	Mbps.	The	propagation	delay	between	sender	and	receiver	 is	10	ms.	
The	ACK	size	is	negligible.

a)	Calculate	the	transmission	time	of	one	frame.

b)	If	Stop-and-Wait	protocol	is	used	over	a	noiseless	channel,	calculate	the	
total	time	required	to	send	one	frame	and	receive	its	ACK.

c)	Using	the	result	from	part	(b),	calculate	the	channel	utilization	of	Stop-
and-Wait	protocol.

d)	 If	 the	 channel	 becomes	 noisy	 and	 one	 frame	 out	 of	 every	 5	 frames	 is	
lost,	 how	many	 total	 transmissions	 are	 required	 to	 successfully	 send	 10	
frames?

Solution
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3 10 2 4

In	a	 shared	Ethernet	LAN	using	CSMA/CD,	 four	computers	A,	B,	C,	 and	D	
are	 connected	 through	 a	 common	 bus	 cable	 as	 shown	 below.	 The	 signal	
propagation	 speed	 in	 the	 cable	 is	 2	 ×	 10⁸	m/s.	 All	 computers	 follow	 the	
CSMA/CD	protocol.


A——100m——B——100m——C——100m——D


At	time	t	=	0,	Computer	A	senses	the	channel	idle	and	begins	transmitting	a	
frame.	 Before	A’s	 signal	 reaches	 the	 far	 end	 of	 the	 network,	 Computer	D	
also	senses	the	channel	idle	and	begins	transmitting.

a) Calculate	the	propagation	delay	for	a	signal	to	travel	from	A	to	D.

b)	Explain	why	a	collision	occurs	even	though	both	computers	sensed	the	
channel	to	be	idle	before	transmitting.

c)	 Describe	 how	 CSMA/CD	 detects	 the	 collision	 and	 what	 actions	 the	
computers	take	immediately	after	detecting	it.

d)	 After	 detecting	 the	 collision,	 both	 computers	 apply	 the	 binary	
exponential	 backoff	 algorithm.	 Explain	 how	 this	 algorithm	 reduces	 the	
probability	of	repeated	collisions.


Solution:
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c) Collision Detection and Immediate Actions in CSMA/CD
Collision Detection
In CSMA/CD (Carrier Sense Multiple Access with Collision Detection):

• While transmitting, each computer continuously monitors the 
channel.

• It compares the signal on the medium with the signal it is transmitting.
• If there is a mismatch (abnormal voltage / signal distortion), a collision 

is detected.
Immediate Actions after Collision
Once a collision is detected, the computers:

1. Abort Transmission Immediately
◦ Stop sending the current frame.

2. Send a Jam Signal
◦ A short signal is transmitted to ensure all nodes recognize the 

collision.
3. Invoke Backoff Algorithm

◦ Each computer waits for a random time before retransmitting.
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4 10 3 3

Consider	the	following	network	graph:




Apply	a	suitable	routing	algorithm	to	find	the	shortest	path	from	Node	A	to	
Node	G. 
 
Solution: 
We apply Dijkstra’s Algorithm since all edge weights are positive.


Step 1: Initialize

• Distance from A = 0

• Others = ∞


Step 2: Iterative Updates

From A:


• A → B = 3

• A → C = 6

• A → D = 6


Pick B (3):

• B → D = 3 + 2 = 5 (better than 6 → update D)


Pick D (5):

• D → C = 5 + 2 = 7 (no improvement over 6)

• D → F = 5 + 9 = 14


Pick C (6):

• C → F = 6 + 3 = 9 (update F)

• C → E = 6 + 6 = 12

• C → G = 6 + 7 = 13


Pick F (9):

• F → G = 9 + 7 = 16 (no improvement over 13)

• F → E = 9 + 5 = 14 (no improvement over 12)


Pick E (12):

• E → G = 12 + 2 = 14 (no improvement over 13)


Pick G (13) → Destination reached

Shortest Path: A →C→G

Total Cost: 6+7 = 13
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A	 university	 campus	 has	 been	 assigned	 the	 IP	 address	 block	
192.168.32.0/19.	 This	 address	 space	 must	 be	 divided	 among	 three	
departments:	CSE,	ECE,	and	MECH.	The	requirements	are	as	follows:

• CSE	has	12	labs,	each	containing	80	machines.

• ECE	has	18	labs,	each	containing	60	machines.

• MECH	has	10	labs,	each	containing	50	machines.

Determine	the	subnet	mask	required	for	each	lab	based	on	the	number	of	
machines.	Identify	the	range	of	IP	addresses	assigned	to	each	lab	in	every	
department.	Allocate	 the	 required	address	blocks	 to	CSE,	ECE,	and	MECH	
from	the	main	network.	 Identify	 the	Unallocated	 IP	addresses	 (which	can	
still	 be	 used	 later)	 and	 Wasted	 IP	 addresses	 (unused	 inside	 allocated	
subnets	 that	 cannot	 be	 reassigned).	 Calculate	 the	 total	 number	 of	
addresses	wasted	and	remaining	for	the	entire	university	network.
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An	IPv4	packet	header	begins	with	the	following	hexadecimal	values:

46	00	00	3C	1A	2B	20	00	40	06	7C	91	AC	10	02	0F	AC	10	02	01


Answer	the	following	questions	based	on	the	IPv4	header	format:

a)	Identify	the	Version	and	Header	Length	(IHL)	fields	from	the	first	byte.

b)	Determine	the	Total	Length	of	the	IP	packet	in	decimal	number	system.

c)	 Check	 whether	 the	 packet	 is	 fragmented	 or	 not	 using	 the	 Flags	 and	
Fragment	Offset	fields.

d)	 Convert	 the	 Source	 IP	 address	 from	 hexadecimal	 to	 dotted	 decimal	
notation.

e)	Identify	the	protocol	used	in	the	packet	based	on	the	Protocol	field.
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