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Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO | Level

a. | Ina Proof of Work (PoW) system, if mining requires 22° hash attempts on | 3 K3
average and a miner performs 500,000 hashes per second, calculate
expected mining time.

U 3116 I (Pow) WU &, A AT & fore e 220 g%1 ol &t
IS Bidl § IR TP ARR Ufd Yhs 500,000 o P &, ol SO
HISHT GG 1 0T Y|

b. | In a Proof of Stake system, a validator holds 4% of total stake. If 500 | 3 K3
blocks are produced, how many blocks is the validator expected to
validate.

U 3T T YUITeH B, T AfeTSer & UM $dl $db &1 4% o | AfS 500 Al
ST o1 €, o aftrSex ¥ 3rden @t ot 2 b 98 fba saifept bt Aferse

BT

c. | List the core components of a block in a blockchain. 1 K1
sficp ] H Ueh siich o HXH D! ! Fedl a7 |

d. | What is a distributed ledger? 1 K1

faafkd Ao (Distributed Ledger). T g2

e. | Isitpossible to remove one or.more blocks from the blockchain networks? |1 K2
If so, explain why?

T b Vead A TP U1 e SISl P g A B2 AR o, i

RSEEIEY
f. | What is a 51% attack? 1 K1
519 B T GIdT 52
g. | Define scalability in blockchain. 2 K1
lch <l H ThATSTeIc (Scalability) P ARHTR BT
SECTIONB
2. Attempt any three of the following: 07x3=21

a. | Are blockchain and Bitcoin the same? What are the differences between | 1 K2
public, consortlum and private blockchains?

N sdad AR fedizgd T & 8 qdafe (public), HafEaH
(Consortium) 3R fAft (Private) Apd &b o T GI?N%?

b. | Explain why private and'.consortium blockchains are preferred in | 4 K2

enterprise and government applications.

THRT o Teumgl SR IRBRT SN & 4ol (Private) 3TR dHaifcan

(Consortium) Wﬁaﬁfm@wa‘?w‘cﬁ%l

c. | Write brief notes on the following components of Hyperledger Fabric: 4 K2
i.  Membership Service Provider (MSP),
ii.  Access Control List (ACL),

iii.  Ordering Services
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iv.  Endorsement, and
v.  Chaincode

TIIRASR hisih (Hyperledger Fabric) & fafeiiad gee! w wfé fewuft
fofa

i. Je=gIdT IdT yerdl (Membership Service Provider - MSP),

i. WWW (Access Control List - ACL),

iii. TS @?ﬂﬁ (Ordering Services),

iv. Q_@Iﬁf{f (Endorsement), ddT

v. IBIS (Chaincode)

d. | Discuss the role of cryptographic hash functions in ensuring blockchain | 2 K2
security.

%ﬂ@?@%gﬁ%ﬁﬁ%@%%%ﬁﬁ@mww
|

e. | What key principles of blockchain help mitigate security threats and | 1 K2
should be followed?

P P DIH-Y T RIGid YR&T TRl B $H B 1 IgHH 81d § 3R
fSrTepT et fobam ST iR T?

SECTION C

3. Attempt any one part of the following: 07x1=07
a. | Let the following 4 transactions: 2 K3

T1="1001"

T2 ="1010"

T3 ="1100"

T4="1011"
Use a simplified hash function:
Hash = (Sum of the decimal equivalents of binary bits) mod*100.
Construct the Merkle tree, compute the Merkle root, and display all
intermediate hash values at each level.

fgfRad 4 A9-87 (transactions) feT 7T §:
T1 ="1001"
T2 = "1010"
T3 ="1100"
T4 ="1011"

Th W 89 WaRME (simplified hash function) & IUTNT HIRTT:
Hash = (EI'IE:RDI 3Dl & SHAT FHD &l (decimal equivalents) Tﬂ‘h‘ﬁ"[) mod
100

Merkle Tree T fAaTOT @ﬂﬁﬂ, Merkle Root @1 TTOT a?rm, TUT YD TR
(level) IR gt geaadt (intermediate) %T{l ol &1 uefRfa P

b. | Compare and differentiate Proof of Work (PoW), Proof of Stake (PoS), | 3 K2
Delegated Proof of Stake (DPoS), and Practical Byzantine Fault Tolerance
(PBFT) consensus mechanisms.

2|Page



Paper ID : 61578

‘" ||| Printed Page: 3 of 3
Subject Code:BCS063

Roll No:

BTECH
(SEM. VI) THEORY EXAMINATION 2025-26
BLOCKCHAIN ARCHITECTURE DESIGN

TIME: 3 HRS M.MARKS: 70
Proof of Work (PoW), Proof of Stake (PoS), Delegated Proof of Stake (DPoS) d¥l

Practical Byzantine Fault Tolerance (PBFT) Jagrfa (consensus) aa‘rm"rgam
HIFTT 3R I i 3R WY P

4. Attempt any one part of the following: 07x1=07
a. | Describe Hyperledger Fabric in detail and explain the step-by-step process | 4 | K3

of its transaction flow.

E'I_EETRQTFR Higs (Hyperledger Fabric) T foaR @ quiF W LRI 3?%7
@@W%‘r (Transaction Flow) @1 IRUI-GR-aRUT UichdT THSRU|

b. | Discuss the key limitations of traditional supply chain management | 4 K2
systems and analyze how blockchain technology can effectively address
and overcome these challenges

URUR® \H'I"Iﬁ YT U (Supply Chain Management) QWTW o uqd
Hrraft or Tt HioTE quT fazdwor HIT % sdfwar deb-id 39 Aifaal &
U U W FY 5 HR Tl § 3R I Y X PR GBI 3|

5. Attempt any one part of the following: 07x1=07
a. | A blockchain network uses the Practical Byzantine Fault Tolerance | 3 K3
(PBFT) consensus mechanism and consists of 10 replica nodes. Assume
that the system can tolerate faulty (Byzantine) nodes as per PBFT rules.
i.  Calculate the maximum.number of faulty nodes the system can
tolerate.
ii.  Determine the minimum number of honest nodes required for the
system to reach consensus.
iii.  If 3 nodes become faulty, analyze whether the system will'still be
able to reach consensus successfully and justify youranswer.

WWW Practical Byzantine Fault Tolerance (PBFT) gdgmfa o=
HT IUANT BT § 3R STH 10 RIQIHBT (replica) NG| A Ao o
e PBFT FOwl & SIIUR IV (Byzantine) T1gH. &I T &) Ihdl g |

i. ReH gRT ¥+ T ST 9 aTal ifidd SIvgy A1gd &1 WReAT &1 0T
aﬂﬁﬂll

ii., TG (consensus) T &R & forw WW@W honest)
qﬁwﬁﬂwﬁsﬁﬁﬁa&m|
i, R 3 ey vyl 8 o § o o Hf B Fr R anf of
IHAdYad Faaqmid W S-OIE a1 =g, adl 30+ IR &l Irad
[INEY

b. | Discuss consensus mechanisms used in permissioned block chains. 3 K2

RIS slpdd H IUTNT BT I a1 JgAfd o= IR =i Hifo|

6. Attempt any one part of the following: 07x1=07
a. | Discuss how blockchain technology can be leveraged to enhance | 1 K2
transparency, security, and operational efficiency in public distribution
systems.
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STpdT db-t BT IJUTNT Tdel—ep [darur yunferal (Public Distribution
Systems) o uReRfd, RSl 3R ufEra e (Operational Efficiency) Cal|
e & o Y foraT o g1 8, 39 IR I B |

b. | Ina Delegated Proof of Stake system, 1,000 token holders vote to elect 21 | 3 K3
delegates. Each holder has voting power proportional to their tokens. If a
voter owns 5,000 tokens out of a total 1,000,000 tokens, calculate their
voting power percentage. Further, if a delegate produces 120 blocks and
earns 2 tokens per block, determine the total reward and how it can be
proportionally shared among voters supporting that delegate.

Udh Delegated Proof of Stake (DPoS)EI'UI'Iﬁ)[ﬁ, 1,000??[37_"[%(t0ken holders)
21 UFAARRT (delegates) FT FATT HRA & foIT HdeH HRd & | TAH YRS &
Uy 3% cIbl &b Wﬁwm% (voting power) @?ﬂ%l gfe fed
TAETdT & UM 6 1,000,000 SIdH1 A F 5,000 Th &, A1 3D AdeH fad
&1 U= FepTieng| oY, fE T Ui 120 ST I el § 3R Ul
sl 2 T i BT §, A F 39 (reward) RuTRa S qur o
fazeryur SIfo fob 38 39 Ul &1 rdH e ara Fdagast & o9
U U I H dicT o gHar g

7. Attempt any one part of the following: 07 x 1-=07
a. | Define KYC and explain its importance. Discuss suitable blockchain types | 4.7 | K2

for KYC applications with. reasons, and analyze how blockchain
technology enhances and improves traditional KYC processes.

Kyc B! TRHIRG ST 3R STF A & THIMIT| KyC VAT &, forg
SUGF Sellepa THRI BT 994 HROT Ffed HIforg du fazayor Hifv
Al a a1 URURS Kyc Ufsharsii &l 8 Sgar a1l § 3R 390 JUR
EREAGIE

b. | Given a hash function with 256-bit output, calculate- probability of | 1 K3
collision after 10° hashes using approximation.

256-f9e 3TITYe aTal U 3 oM & farg, 10910/\9109%?{[@@%613
ChRId (collision) aﬁmﬁwm&@qﬁanﬂ
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