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Which of the following is a postulate of quantum mechanics?

(A) The state of a quantum mechanical system is completely specified by a wave
function that is always real

(B) For every observable in quantum mechanics, there corresponds a linear, Hermitian
operator in quantum mechanics

(@) The time evolution of the wave function is governed by the time-independent
Schrédinger equation

(D) The measurements of an observable will always yield a single, definite value

foreft BU1 31 A9 R 39 TRE fear ST @:

¥(x) = Aeil*

ST ST HIHCH FIT 87

The wave function of a particle is given by:
¥(x) = Aetl*

What is the momentum of the particle?

(A) p=hk

(B) p=hk/2

© p=0

(D) p=h/k

U UIfdhd L WaTS & Uh-STATA g1 A §1 3R UIfidpd NS W A §, df uifidea
F 0 < x < L/4 o # freq o) wiefaferd war 82

A particle is in a one-dimensional box of length L. What is the probability of finding
the particle in the region 0 < x < L/4 if the particle is in the ground state?

1
(A) "

4
B 3
©  +1/@m

O ;-1/@m)
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7 Quantum Computing

Q4.  T-9ad RiveH F1 IAITA 39 aX faan oimar 3:

H:Eo(i i‘),)\GR

TSI 3TSoI Aeg T 82

The Hamiltonian of a two-level system is given by:
H:Eo(i i‘),)\GR

What are the energy eigenvalues?
(A) Ey(1£2)

(B) Eo(1£22)

©) Eo(1+V1+2%)

(D) Ey(doubly degenerate)

Q5. UP UIfdhd Pl a9 e § Id/T STdT 8:
¥Y(x)=Nx,0<x<a,
¥(x) = 0, otherwise

A9 BRI B ATHATSS P 3R ATHATZAT DI e N TaT B |

A particle is described by the wave function:

¥Y(x)=Nx,0<x<a,

¥(x) = 0, otherwise

Normalize the wave function and find the normalization constant N.

(A) N=\/ai:
(B) N = %
(@) N= |2
D) N=-

Q6. UP HicH RRCH T ARTH §:
[0)=(0:)+2102), TET [0),10,) SRex 4 & aifeifaide smgoRe ¥, Rrd
TSI FUR: a, = 1,a, = 2 B [) P T H 4 B TR0 9 HT 87

A quantum system is in the state:
|¢p)=\/i§|(z)1)+%|®2), where |0,), |®,) are orthonormal eigenstates of operator 4 with

eigenvalues a; = 1,a, = 2, respectively. What is the expectation value of 4 with
respect to |¢)?

5 3
w L ®

(@) L (D) 2

Page 2|33
XWZX-HX-X-7-6-1225




Q7.

Q8.

7 Quantum Computing

%@mﬁaﬁmﬁmmmwmﬁw,mmmw%w
199 = L(10)+ 1), ST o), |1) B TGS e Wl RS Re ¥ FW Ry M
uiféwra & forT TIshzM STRex & & TRINGRR oy &1 3?

A particle of mass m in a 1D harmonic oscillator potential with angular frequency w is
in the state:

|Y) = \/% (J0)+|1)), where |0), |1) are ground and first excited states, respectively. What

is the expectation value of the position operator x for the above particle?

(A) 0

B

© o
h

(D) o

mum%ﬂwuﬁwiiﬁ:ﬂé%ws?ﬁ?ﬁzwaﬁﬁ% t = 0 W, UTfdhel 1 dq
B g,

¥(x,0) = 5[ W1 () — W2(0], T8 gy (x) AR Y, (x) WA & vget & Toif el
W T TTSH t R e & I1¢ MY 8 (0 < x < L/2) W nifdpa e o) urafaferd) @
%?(E1='§I'|33@E'Q=I\_rﬁ)

A particle of mass m is in an infinite square well of width L. At t = 0, the wave function
of the particle is,

¥(x,0) = %[lpl(x) — Py(x)], where ;1 (x) and P,(x) are the first two energy eigen

states of the potential. What is the probability of finding the particle in the left half
of the well (0 < x < L/2) at time t? (E;=ground state energy)

(A) 1_2cos (SElt)

2 3 h
1 4 3E;t
(B) 5+gcos( . )
1
© 3
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38 A P a1 A gfifea 82

Which of the following matrices is Hermitian?

w ()
S

(
o (
(

(B)

—_ o~
~.
N—r

(D)

=Y
— e~
N——

i

TSy w0, = (‘l’ B") F TSI T 82

What are the eigenvalues of the Pauli-Y matrix o, = ((l) :)l) ?
(A) 1,1

(B) 1,-1

© i,—i

(D) 0,1

farmara = (g (1)) e*d P T HY|

Given A = (g (1)) compute e*4.
® ()
® ()
o (5 &)
© (3

4133
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%ﬁ:aﬁm
) = (1) ) = 5 ()

TS ATYATHA SMYR TATA &1 | [w) =(i)ﬁ|v1),|vz)$3@$¢iﬁm$wﬁmﬁl

The Ket vectors:

w2} =5 () w2 = 35(55)

form an orthonormal basis. Express |u) =(i) as a linear combination of |v,),|v;).
(A) 2V2 |vy) + V2 |vy)

(B) 2 [vy) + V2 |vp)

(@) V2 |v1) + 2V2 |vy)

(D) 2V2 |vy) - V2 |vy)

%wn:c,‘ﬂ'crn—%(l _11) PIRE state | —)= - (10) — 1)) T AP ST GROT T
2

1

What is the result of applying Hadamard gate H—%(1 1

| -)= 25 (10) = |1))?
®  10)

® 1)
© (0 +]1)

) to the state

O (0)=11)

AT & P 3ifu¥ex A, B, fRRT® ¢ =0 & 1Y [A,B]=c B TIY F3d B [4, B2] TT §?

Let operators A, B satisfy [A, B] = c, with constant ¢ 0. What is [4, B?]?

(A) 2cB
(8) 2cA
Q) c?
(D) 0
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3P SMTgO-Taey Udl
Find the eigenvalues of:
1 2 3
M=<0 4 5).
0 0 6
(A)
(B)

(@)
(D)

3t ﬁﬁW:/Pauli matrices:
=(1 ohror=( oho=(o 1)

U 3 / Evaluate (@.5)(b . o).
(A) (@.6)1+i(@xb).é

SRLENES

_ N A
S OO w o

(B) (@.b)I
(@) i (dxb).d
(D) (@xb).é

2D deR W TR AR 3TReX A FT AfeaT aRM {jey), le,)} HE:

Mma= (i 1)

RAH, I£1) = lex) + lez), If2) = le) —leah Ma= (] 1) T

Linear operator A on 2D vector space has matrix in basis {|e{), |e2)} :

M, = (} })

In basis, |f1) = |e) + |e2), |f2) = |e1) — |ez), what is M 4?

)

G

o O

1

o
N O

0
0

oSN

(o 2)
© (o
(0 2)

N O

2
0
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Q18. UP Ul L AdIS P TP 3Fd TMMPR ad A (1/v2) (Y1 - $2) T H 1 T9Y t R SHD
T 3 U A A= B UG BT SHE |

A particle is in state (1/V2)(@1 - 2) in an infinite square well of length L. Estimate
the probability of finding it in the left half at time t?
(A) 0

(B) 1/2
© sin[(E2-E1)t / (2h)]
(D) cos’[(E2-ETt / (2n)]

Q19. TP N-qubit RREH FI N g-STHHYAT feead W & IR Wsae I Ia/1 9T g1 39
Rien & Jft Jufaa IR Rew 3 o Fa fewad T &1 STHERA |1 3?2

An N-qubit system is described by the tensor product of N two-dimensional Hilbert
spaces. What is the dimension of the total Hilbert space spanned by all possible basis
states of this system?

(A) N

(B) 2N
© N?
(D) 2N

Q20. TP (I gH aRATH &:
%)= 5100+ [ 1)
3R PRI FT {10),11)} F 7TUT WTE, o MAfaferdt emsesdd (1) 2
A qubit is in state

%)= 510+ % 1)

If measured in computational basis {|0),|1)}, probability outcome |1) is:

(A) 1/3
(B) 2/3
© V23
®) 143
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Q21. TUH2- TR W B TTeS BT ITdT 8 SR 54 &) Rivra- F IR TS
%ﬁﬁﬁ%mmmlﬁﬁﬁﬁqw@m—s@z%’ e

A 2-qubit pure state is said to be entangled if it cannot be written as a tensor product
of two single-qubit states. Which of the following is an entangled state?

A 500 +[11)

) 5(00) +[01))

©  l01)

(@) 5(I00) + [01) + [10) + |11))

Q22. @-Fgfae Rrew ot RAufa:
W) =5(100)+ [01) + [10) — |11)) | < |0) ¥ UG FYfaT P! AU i Wafaferdt o g2

State of a two-qubit system:
[Y) = %(|00)+ |01) + |10) — |11)). What is the probability of measuring the first qubit

in state |0)?
(A) 1/4
(B) 1

(@)} 3/4
(D) 1/2

Q23. SRIA AT p =2 j0)0| + ;|1)(1| F ATY fIRE We FI 3l LA T @1 faqa d
FaApdac el

Calculate the Von Neumann entropy of a mixed state with density matrix
p =210X0]| +>|1)(1| in bits.

(A) 0
(B) 1/2
(C) In(2)
(D) 1
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m@m%‘qﬁauﬂ%ﬁ?ﬁ,@ o:

F(p,0) = <Tr /ﬁaﬁ)z

Tfe p = [0(0], 6 = |+)(+], with |+) = %(m) + (1)), p 3R o & S BISferd) ra Ffom|

Fidelity between quantum states, p, o:

F(p,0) = <Tr /ﬁ aﬁ)z

If p =|0)0|,6 = |+){(+]|, with |+) = %(IO) + |1)), find the fidelity between p and o.

(A) 0

(B) 1/2
© 12
(D) 1

®ied Afhe : CNOT Tie (Feid = Ugdl Hfae, TRAIE = ORI FfIe) | 3R $YE W
[Yin) = (al0) + B[1)) ®|0).

at fbz 3M3eye We & §?

Quantum circuit : CNOT gate (control = first qubit, target=second qubit). If Input
state:

[Yin) = (a|0) + B[1)) ®|0).

Then what is the output state?
(A) a|00) + B|11)

(B) |00) + B|10)
(@) al01) + B|11)
(D) |00) + B|01)
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Q-Hgfie Re 31 A &

[¥) =5 (101) - [10)).

Tgd Ffe T U T AR J1d B
p1 = Tr ().

Consider two-qubit state as:
[¥) =5 (101)— [10)).

Find reduced density matrix of first qubit:

p1 = Tr([Y)@)).

A (162 132)

® (5 o
© ()
© (2 1)

S RiTd FGRT |p)= al0)+ pl1) W # BT §1 98 HSIA T § o Phdew
BILBRITE o 3R g BT T HITGRM?

A single qubit is in the state [y) = «|0) + B|1). What is the condition that must be
satisfied by the complex coefficients a and ?
(A) a+ p=1

(B) a? +£2 =1
) la|> + |81 =1
(D) la| + 8] =1

Ffde W |1) W UISH-TRT 71 T BT <ol T 82

What is the result of applying a Pauli-X gate to the qubit state |1) ?
(A) |0)

(B) 1)

© —|1)

@0 o)+ [1)
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Q29. I a1 Riva-wfae e, e HzH & WEHT F IR 8, W61 H SIS e ¢ 3R Z urell-

Zie?

(A) X T

(B) Y Tie

() VAl

(D) 3Mzefedt e

Which single-qubit gate is eqgivalent to the sequence of gates HZH, where H is the
Hadamard gate and Z is the Pauli-Z gate?

(A) X gate
(B) Y gate
© Z gate
(D) Identity gate

Q30. WieHA-FAfTERTFeaafd |
(A) foalt o SicH Reen @ fRUfA &1 I g I /0T ARG §
(B) foraft off eFoTH SicH TG &1 T SRAY BIdt ST AgAfG §
© e o1 U § wiea Rl 3 S e @
(D) 3§ We Fgfe B AT AHH G §

The quantum no-cloning theorem states that:

(A) It is impossible to perfectly measure the state of an unknown quantum system

(B) It is impossible to create an identical copy of an arbitrary unknown quantum state
© It is impossible for two qubits to be in the same quantum state

(D) It is impossible to entangle more than two qubits

Q31. TP BicH Gfhe B 30 Ve 991 F R Reeme fvar mar 81 398 vgd i W &
SIS T AT STl &, SUP §1G TP CNOT e BT ?, ST81 Ugel agfae Held el &
3R GERT eRAIE BT 81 3R $1YC ¢ |00) B, dT 3T3cYC W FIT 3?

A quantum circuit is designed to create a Bell state. It consists of a Hadamard gate
applied to the first qubit followed by a CNOT gate where the first qubit is the control
and the second is the target. If the input state is |00) , what is the output state?

A 5(100)— [11)
®  5(lo1)+ [10)
©  5(l00)+ [11)

@) (lo1)— [10)
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HicH Tafied &T 3 3 i YR Pl g emarfe a PGP |

(A) B8 DHicH TR &1 ST HXP U I B HAGARH

B)  icH YURUINIRM & TINT TP WIY H8 HTWT-3THT ITYC deg, P 018 TH HaRH B
©) foplt 1t FeTpelt SFYleddd Uleeid ol Hied

D)  HAPHARH B ao B & (oY HicH Wd Bl FadA

Quantum parallelism refers to the ability of quantum computers to:

(A) Perform multiple computations simultaneously by utilizing multiple quantum
processors

(B) Evaluate a function for many different input values simultaneously through
quantum superposition

(@)} Solve any classically unsolvable problem

(D) Clone quantum states to speed up computation

SYRI-SI91T TAETREH H, BaRM f: {0, 1}" - {0, 1}, ¥ T, a8 ud1 @14 & fe fob e
PICC § T dATS, NPT B! HH I HH fHa-t S HeAl gz

In the Deutsch-Jozsa algorithm, for a function f: {0, 1}" — {0, 1}, what is the minimum
number of queries to the oracle required to determine if the function is constant or
balanced?

(A) 2" (B) 2t

© n (D) 1

3I-Fgfe Rew # SRS At grRT garT wirar @

p =3100%00] + 3 [d*}d*1, [b*) = +(100) + [11)).

T Ve TTes 8, 3R g Hfae & "ay | sad UIiRigd ciaud $1 9949 diel
STSIAY FT §?

(A) TREd, T BIST 3MZodeg 0 §

(B)  UTCS, W B SMMgodey — <

€ YR, G Bl Mgode] ; §
(D) TRTeS, o BICH SMgoiaed —

A two-qubit system is described by the density matrix
3 1 1
p =7100X00]| + 2 |d X", |¢") = = (100) + [11)).
Is the state entangled, and what is the smallest eignevalue of its partial transpose with
respect to the second qubit ?

(A) Separable, smallest eigenvalue is 0
(B) Entangled, smallest eigenvalue is —%
© Separable, smallest eigenvalue is i
(D) Entangled, smallest eigenvalue is —%
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Q36.

Q37.
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MR BT Td TANRGH FRTTas T Uisad & forg Tiisarg a1 81 N 3geH & 99 Wy
& forg, s a3 FraAfRId) oT 82

Grover's search algorithm provides a speedup for unstructured search problems. For
a search space of N items, what is its time complexity?

(A) O(N)

8  O(log ()

()  O(Nlog (N)

(D) O(sqrt(N))

TR BT TENRGH TP BicH TRieH & e sua i & 1€ awwrsit & 4 fead
far o1 gHar 82

(A) EoR ThaegueH

(B) ITRETIS SeTay ga-l

€ HicH RRed o Rgae o1

(D) SHIH D AR RIREH B Fied BIAT

Shor's algorithm is a quantum algorithm that can be used for which of the following
problems?

(A) Integer factorization

(B) Searching an unstructured database
(@)} Simulating quantum systems

(D) Solving linear systems of equations

Ficd by Tfeeuzq (@iE) Tanied & T gfaed ifuver v @t smgi-deg udr &=
& fore fewims= forar war 8, S Sefla smsvdaes faur Tar 81 3R Wl & fIT n -qubit
IFoRER T IUANT f3an ST 8, o SgHTfd B ¢ ot e | a2

The Quantum Phase Estimation (QPE) algorithm is designed to find the eigenvalue of
a unitary operator U, given the corresponding eigenvector. If an n-qubit register is
used for the phase, what is the precision of the estimated phase ¢?

(A) om
(B) 1/n
(C) 1/2m
D) 1/

TS IR N P hae? F1 & AT 2R & TeEiRen #, T YU oK a B 59 a8 A1
STl 8 f% 1< a <N 3R ged(a,N)=1. BRI f(x) = a*(mod N) HT GRTS r gedR
TAETREH B A w1 uiudf gean 82

In Shor’s algorithm for factoring an integer N, a random integer a is chosen such that
1< a <N and gcd(a,N)=1. What is the crucial property that the algorithm seeks by
finding the period r of the function f(x) = a*(mod N) ?

(A) a” =1 (mod N) (B) a” =0 (mod N)

© a” =a (modN) (D) a” =—1 (mod N)
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Q39. R & TAENRGH H AIFS W |w)%1%|1zeﬁiwsrr®ao = I - 2|w){w| GRT f&ar T
21 afe AIFS W |w)=|1) B, A1 iRFa &1 A Rosies= w1 82

The oracle in Grover’s algorithm for a marked state |w) is given by the operator
0 =1 - 2|w){w|. If the marked state |w)=|1), what is the matrix representation of the

oracle?

w5
® ({0
o (51
© (1)

Q40. N=16 UIRIGA 3MMgeH 3R TP &1 AR ard Ma¥ TEniRen & forg, wafaferdt «
AfRrared $1 ¥ RIT 5w 9 iifpHa den | 82

For Grover's algorithm with N=16 possible items and a single solution, what is the
optimal number of iterations to maximize the probability?

(A) 1

(B) 2

(@) 3

(D) 4

Q41. N Gl Hicd TAENNGH U4 JdQ TH-AF FAIPd TARNRNGH B g o

TR Re wfissy fawardar 82
(A) MR BT TANRSH

(B) HicH ToluIee

(@) Selig4 TENREH

(D)  WISHA DI TANRGH

Which quantum algorithm demonstrates an exponential speedup over its best-known
classical counterpart?

(A) Grover's algorithm

(B) Quantum teleportation
© BB84 algorithm

(D) Simon's algorithm

Page 14 | 33
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Q42. 2 HfT (N=4) W TR TAENRGH F THCIA #, LTI a1 GABIA
RUIRE gt &

[¥) =3 (100) + [01) + [10) + [11)).

AT fHar AT R |10) B1 TH WMAR 3 F 1 W daes H1 8?2

In an implementation of Grover’s algorithm on 2 qubits (N = 4), the initial state is the
uniform superposition

) =3 (100) + [01) + [10) + |11)).

The marked state is |10). What is the state vector after one Grover iteration?

(&) 3(=100) + [01) +[10) — |11))

8  110)
©  7000)+ 01) - |10) + |11))

(D) 3(100) + [01) + 3]10) + |11))

Q43. N =21 % UTSH hacgolx{ #, 7159 & TENRGH T YU $Ib | gHISH Fa a = 2
Td § 1| BARM f(x) = 2* (mod 21) BT HRTS r FTE, 3R 21 & Waid ez w12

(A) r=3, bR (3,7) 8
(B) r=6, R (3,7) 8
(©) r=6, P13 thaex ad =g b1 oI bl

(D) r=5 BaR (3,7) 8

In the prime factorization of N = 21 using Shor’s algorithm. We choose the random
number a = 2. What is the period r of the function f(x) = 2* (mod 21), and what are
the corresponding factors of 21?

(A) r = 3, factors are (3, 7)

(B) r = 6, factors are (3, 7)

(@) r = 6, no factors can be determined

(D) r =5, factors are (3, 7)

Q44. FH A DI I GRS SR HicH WL Bl THITYE SRl & U TR W TR
B BT BT R 8?2
(A) Tic JTIRTE D WIS TG
(B) HCR B Lol D! FUd HH HAT
(@) FfeIT DI ST S FHHT
D)  YHA AT DI HH HIAT AR HicH Hlaey §18 IGT

Which of the following is a primary reason for operating superconducting quantum
computers at temperatures near absolute zero?

(A) To increase the speed of gate operations

(B) To reduce the energy consumption of the computer

(@) To allow for easier fabrication of qubits

(D) To minimize thermal noise and maintain quantum coherence

Page 151 33
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eTS- 3T FicH R H, Th Ffae B MW dR TR FA TIPS a1 A1aT 32
(A) 31T B IRHd We

(B) 3T & Yfaeray & R o

Q) 3 & WId sadgie Tel dad |

D) A TN |

In trapped-ion quantum computers, how is a qubit typically encoded?
(A) In the motional state of the ion

(B) In the spin of the ion's nucleus

(@)} In the stable electronic energy levels of the ion

(D) In the charge of the ion

fSfa=a=a wrseivar te fhforpa Rived & i To 10 $-1 a® Sicd HHer g9
aﬂmmwﬁzélsﬂﬁﬁaﬁﬂmmﬁmqﬁ%

(A) 3] ARe W Ugdl- U Ffac dTel Ueh Ihalad [thioidhd RICH

(B) Hfee o1 R o1 T Riud hegiRiad Rl § SAR™AES o3 o &

(©) FH THRER TR HIH HI B &HdT

(D) ®icH Ty &1 THh gHavd Je

The DiVincenzo criteria are a set of requirements for a physical system to be a viable
quantum computer. Which of the following is NOT one of the criteria?

(A) A scalable physical system with well-characterized qubits

(B) The ability to initialize the state of the qubits to a simple fiducial state
© The ability to operate at room temperature

(D) A universal set of quantum gates

TP FfAC HT HIged <3H T, (U1 S0 RATARM STSH) FIT IATdT 82
(A) 98 9T ol U agfae & |1) T ¥ |0) W I Uga- & T §
B) I JHI SN T B AT ool SHBRT WA H I &

©) RiTT-gfac Tie S & T a1 969

(D)  JE 99T S FfIT B AT ASS T db S8 814 H Tl &

What does the coherence time T: (or transverse relaxation time) of a qubit
characterize?

(A) The time it takes for a qubit to decay from the |1) state to the |0) state
(B) The time it takes for the qubit to lose its phase information
(@)} The time required to perform a single-qubit gate

(D) The time it takes for the qubit to cool down to its ground state
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Q49.
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JRG ST Ffae & ATHd H, "Saa-" T 82

(A) T TG b1 BicH T

(B) TS Hordc f&ary

(© TP ke B dT6l FYiac ofl dTol Alsel & Ul HH JRfed gl o
(D) Ffoe TSI o {1 IUTRT B dTall Teb HISehIdd JSi-ex

In the context of superconducting qubits, what is a "transmon™"?
(A) A type of quantum gate

(B) A measurement device
(@)} A type of charge qubit that is less sensitive to charge noise
(D) A microwave resonator used for qubit readout

¢S -3 HicH X | gl-qubit TE ATHIR W $A sHEHe fhT od 32

(A) Tl & S0 Wed B U YIS HIRAA AIS (UHh B §9) & 9IRT HUA TRb
(B) ST Y UT-ur fhfoierd dicde | deh

() T Dl S o oI T YuRbSIaeT dRR &l IGANT Hids

(D) Sl 3T B T 1Y ATAH

How are two-qubit gates typically implemented in a trapped-ion quantum computer?

(A) By coupling the ions' internal states through a shared motional mode (a phonon
bus)

(B) By bringing the ions into close physical contact

(@)} By using a superconducting wire to link the ions

(D) By measuring both ions simultaneously

"Hied AiegH” TP Afed & ForasT STUNT HicH Fex &1 WwTHY &1 ATu+ & fore far
a1 8 1 98 T8 U ¥ fearan @

(A) TR | fhfored wgfee o IdRem

(B) HicH TR 3! Fdld Wi

©) T §ST DR 3MBHR B HicH Flave Rl Thaddd ar] faar off Fadl §

(D) HicH TR gfHe @guty) &1 fihisied agw

The "Quantum Volume" is a metric used to measure the performance of a quantum
computer. It primarily reflects:

(A) The number of physical qubits in the processor
(B) The clock speed of the quantum processor
(@) The largest square-shaped quantum circuit that can be successfully implemented

(D) The physical size of the Quantum Processing Unit (QPU)
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TIe-3%S BicH HECX 3R HicH THTR & dIT GBI 3R 1 3?

@A) T35S IR HfST BT TN P §, Taih TR Tef bd

(B) %ﬁgmm%mmmm@mm$mm
() HicH THIOR 0 SHRER TR HTH B Ihd &

D)  Tc-3%C HYR SIHRY & fd JfPed T8 81d &

What is a key difference between a gate-based quantum computer and a quantum
annealer?

(A) Gate-based computers use qubits, while annealers do not

(B) Gate-based models are universal, while annealers are designed for specific
optimization problems

©) Quantum annealers can operate at room temperature

(D) Gate-based computers are not susceptible to decoherence

TP R SR Ffae Red |, A15HIad Ued TH RifTa-Fgfde e f$T od &1
TS X ¢ (TP n -UeH) 20 ns TSI & U & A1Y s fHa1 S1am 31 H e sweiiie
B & U, TP AT SIHUNIRA H=R,(n/2)-X 3| TE WA §T & A Tra uew
SR & WURE B, Ry(n/2) U BT SR T 87

In a superconducting qubit system, single-qubit rotations are performed by applying
microwave pulses. An X gate (a nt-pulse) is implemented with a pulse of duration 20
ns. To implement an H gate, a common decomposition is H=Ry(1t/2)-X. Assuming the
rotation angle is proportional to the pulse duration, what is the approximate duration
of the Ry(n/2) pulse?

(A) 5ns

(B) 10 ns
© 20 ns
(D) 40 ns

TSP BicH TR d Tadl g-ofae e fhsfrdl 99.5% gt 8, ofik ®igyd ez, fieee #
m%ﬁaﬁﬁuﬂﬁmﬁmzooﬂwaﬁwﬁﬁmaﬂwm%l 1169
TENREH B g & RiT AR 500 -Fe Ted 35 91 Bt 2, 371 & 319 a1 wad
Hem 3R T GUR 82

(A) ST el Sidcy B T dGMHT

(B) RTd-wide Tic esH HH HAl

©) e firsfardt o1 99.8% T TG JGHT

(D) T vy IR/ e i & guR o

A quantum processor has an average two-qubit gate fidelity of 99.5%, and the
coherence time allows for a circuit depth of at most 200 gates before the result is
dominated by noise. To run an algorithm that requires 500 two-qubit gates, which of
the following is the most direct and necessary improvement?

(A) Increasing the number of physical qubits

(B) Decreasing the single-qubit gate time

(@)} Increasing the gate fidelity to over 99.8%

(D) Improving qubit coherence and/or gate fidelity
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Ffde T Bl Held B & [T T GelP AGHIdd Ued a9 & fg g1 9 &
fbe gecHe ®1 SuaNT fébar wirer €2

(A) lh-3- TTHRR

(B)  WITH TACMSR

Q) S dawiH TR (Tewysl)

D)  fefrea-g-uAan Hacx (ST 39+ 3mg d

Which instrument is primarily used to generate the precise microwave pulses required
to control qubit states?

(A) Lock-in Amplifier

(B) Spectrum Analyzer

© Arbitrary Waveform Generator (AWG)

(D) Digital-to-Analog Converter (DAC) on its own

U Algd I THAPRR, 99 & gR-saeq-Afikd ciftRer (TagTud)
THATBIR, HicH AvRdc 91 # PN —e Wo IR Fi 7@ S1d 32

A)  Fgfae T oM a1 Herd Rud o RIS & & forg

(B) ey & Ficisie B & T T W AET H Aigy siig & forg

©) g HHUR Rffae Ys313e Rd o Tl w3 & fo, 7 & 7 3 o7 yedd

0  He P G S B R

Why are low-noise amplifiers, such as High-Electron-Mobility Transistor (HEMT)
amplifiers, placed at cryogenic stages in a quantum measurement chain?

(A) To amplify the control signals going to the qubit

(B) To add a specific amount of noise to calibrate the system

(@)} To amplify the very weak qubit readout signal while adding minimal thermal noise
(D) To cool down the qubit itself

YRGS T Ffae & fore arghida deia Rived ¥, 1Q fIfRIT &1 ST St |fae
WIS IR Ued T4 & I far Sirar 81 3R died STRicer (LO) 5.0 GHz TR $RAR
mﬁm%aﬁ?@@ﬁﬁmﬁwmur)mu 3R Q) 50 MHz W &, I
TfIC pald P I 99 ATl Ueq Bt FUTRAT Wiehat om g Jobell 22

In microwave control systems for superconducting qubits, IQ mixing is used to
generate pulses at the desired qubit frequency. If the Local Oscillator (LO) provides a
carrier signal at 5.0 GHz and the Intermediate Frequency (IF) signals (I and Q) from an
AWG are at 50 MHz, what is a possible frequency of the resulting pulse for qubit
control?

(A) 50 MHz
(B) 5.0 GHz
© 5.05 GHz
(D) 250 GHz
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JREs T Fgfae & e fswlia Hsense o1 Rigia ARk sars:
(A) 99 T TSCS W U BiaT 5, df 98 30 3MTY WicH Harerd o
(B) F[eT BT I}KT (10) TT (1)) B ATYR TR HUcS HZehIdd XlHeR DI WWHe Pplevd!

EEGIES
© FfT & TRHI SIaRM TR dlecs B G TG
D)  HIU M R Ffae 30 fhfied N sedd 3

The principle of dispersive readout for a superconducting qubit relies on:

(A) The qubit emitting a photon spontaneously when it is in the excited state

(B) The resonant frequency of a coupled microwave resonator shifting based on the
qubit's state (10) or [1))

(@)} Directly measuring the voltage across the Josephson junction of the qubit

(D) The qubit changing its physical position when measured

HicH PICR P HaId TSIUX A BIes-URMHEd I W (THUISIT) B g1 YT a1

(A) HicH TAENRGH T & o1 A URRIT UraR &1

(B) BI3-ThIeh ! HIShIad HRAR RErd S e &1

©) wicH [y ot 9, ge-Ife S sl s

(D) gﬁﬁ%m&d@awwéﬁ,m-mmaﬁ?m%
BT

What is the primary role of Field-Programmable Gate Arrays (FPGAs) in the control
hardware of a quantum computer?

(A) To provide the main processing power for running quantum algorithms

(B) To generate the high-frequency microwave carrier signals

© To perform slow, high-precision DC biasing of the quantum chip

(D) To enable fast, real-time feedback and deterministic sequencing of control pulses

with low latency

mw%ﬁqmﬁaﬂw@wa@agﬁaﬁﬁwmﬁaﬂg@wwév

(A) Rcq ot Ho faelell B Wud &l Y HAT

(B)  HHR & AU W HcH I Bl

(@) ?ﬁ@ﬁéﬂ?ﬁﬂ@?%%ﬂm%mwﬁaﬁ?mﬁnﬁm
HH BT

(D)  WIZHIAd HUMCH B! SRERd Bl W& BHRAT

What is the main motivation for developing Cryo-CMOS control electronics for
quantum computers?

(A) To reduce the overall power consumption of the system

(B) To enable quantum computation at room temperature

(@) To reduce latency and wiring complexity by placing the control hardware closer to
the qubits inside the cryostat

(D) To eliminate the need for microwave components
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Q60. Tgfae AvR¥c & HWA A, "SicH IF-TaRM" &7 3 3:
(A) ToRHc fSargy &1 Hfae DI TH HAT
(B) W%mﬁmﬁ@zﬁmﬁ@ﬁaﬁaﬁn&@,ﬁm

(@) mmmmwa{%&ﬁmﬂ
D)  Fe P ged dR-9R HH g WSS Ve | a0 31 9wl §

In the context of qubit measurement, "quantum back-action” refers to:

(A) The measurement apparatus heating up the qubit

(B) The unavoidable disturbance of the qubit's state due to the act of measurement,
such as collapsing a superposition

(@)} The digital control signal interfering with the analog qubit

(D) The qubit state slowly decaying back to the ground state

Q61. WIHI-SIA TR IRRIT TPH dH-1P 3 foRIHT SUANT & fere farar wran 1
(A) U@ B AR B SUAN b B3 F[AC P dberel P
(B) Hs HicH TENNGH I U gl Wide B Ham
(©) TH Bl doR TR HI IUANT Hh P F[oc Bl S
D) &R T & JASIHIT [WHCR P Th AN Hiehd! & (oY ST Txb TP 01d Fg

Ffere Bl TS M3 IRA
Frequency-domain multiplexing is a technique used to
(A) Control multiple qubits using a single wire
(B) Combine multiple quantum algorithms into a single circuit
(@)} Entangle multiple qubits using a single laser pulse
(D) Read out multiple qubits simultaneously by designing each qubit's readout

resonator to have a unique frequency

Q62. TU® HISHIAT UeH BT ITANT Ffae W ¥dt TR $t gaq & e far wirar g1 g139
DI dIHd A Y&l WIS 0r/(2r)=25 MHz §Idt 81 NOT € (TP X T n-UT) P AR H
& T uem &1 T3 I T 82

A microwave pulse is used to drive Rabi oscillations on a qubit. The strength of the
drive results in a Rabi frequency of Qr/(2rt)=25 MHz. What is the required duration of
the pulse to implement a NOT gate (an X or n-pulse)?

(A) 10 ns
(B) 40 ns
© 25 ns
(D) 20 ns
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fEffa Hsense @in A, Avrde &1 Rud-g-ATsw 34! (TITHSIR) Th T3 R
21 & ¢ RS # | P9 THTASR B g T8 T

(A) JS3M3T WX B Md B dTa Bied B e ggMHT

(B) AoRHc SEURE 3 g T

() -1 BHNHS TUABRR BT T HH BT

D) SR RIS THHRR @) S HicH- it s TR &1 SuaiT Al

In a dispersive readout scheme, the signal-to-noise ratio (SNR) of the measurement is
a critical parameter. Which of the following strategies would NOT improve the SNR?

(A) Increasing the number of photons probing the readout resonator

(B) Increasing the measurement integration time

(@)} Decreasing the gain of the first-stage cryogenic amplifier

(D) Using a quantum-limited amplifier like a Josephson Parametric Amplifier (JPA)

aﬁtaﬁﬁ%ﬁ;ﬁ?ﬁ,ﬁﬁmzwﬁmﬁmﬁwﬁwmm%ﬁw
|

(A) BIeH ! T [thaks, Midd e

B) TP UMY Bl aR fS&isgam

(@) e Sl GHRT T -gE ¥ I Ed §

(D) SIRI Saifde® Wice URdeys gl

A coherent state of light, often used to approximate a classical laser beam, is
characterized by:
(A) A fixed, definite number of photons

(B) A Poissonian photon number distribution
(@)} Photons that are always entangled with each other
(D) Having zero electric field amplitude

T4 I P9 A g1 a8 Y dR W US & Ufided 98 AER @ T, Bied A

Picrgey) P feardt 82
(A) fSthawm

(B) ELU |

©  IdEdfded ghac
(D) PIRNESEE]

Which of the following phenomena most directly demonstrates the particle-like
nature of light (i.e., quantization into photons)?
(A) Diffraction

(B) Interference
(@) The photoelectric effect
(D) Polarization
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o RFTA Bielq # 3aw (50:50) 17 fReeR & Tgd 3AYe Ui & Wol o g, o
GERT UIE dogH BIdT 81 $77YC W [1,0) B SMTSTYE W HT 82

A single photon is sent into the first input port of a balanced (50:50) beam splitter,
with the second port being vaccum. The input state is |1, 0). What is the output state?
(A) |1,0)

® L0+ il01)

© 10,1)

©) L0+ 101))

AT TR W ¥ foru fpar smar g1

(A) UETEE Bie & Sig g9

(B) TH HHIR AR o9 B TATBTS HA
(©) Tl B T TSRS SR ddb ST B
(D) % RiTd, $ad WieH 9 &9

Spontaneous Parametric Down-Conversion (SPDC) is a process widely used in
quantum optics to:

(A) Generate pairs of entangled photons
(B) Amplify a weak laser beam

© Cool atoms to near absolute zero

(D) Create a single, stable photon source

T1-3N3-ASA shae < T S R WIel & HicH 5B &I gardl 81 o9 ¥F Q1
WlelH T 1Y 50:50 Y fRerex A Tex w74 §, 3% 7Y U A v, af uRom ghar 2:
(A) awﬁé@rwuﬁzﬁwﬁw%

(B) ST I gHRI Ueh o, fchT YgHefl g7 T $igeye uid & areR Fdvad ¢

(© I Uh-gI Bl TH & §

(D)  UH HicH gHx Ruiae gial § SR vl g0 ciafie gidr g

The Hong-Ou-Mandel effect describes the quantum interference of two identical
single photons. When two such photons enter a 50:50 beam splitter simultaneously,
one in each input port, the result is:

(A) One photon exits each output port

(B) Both photons always exit from the same, but randomly chosen, output port
(@) The photons annihilate each other

(D) One photon is always reflected and the other is always transmitted
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Q69. GH-HIH Aisd HicH AP W TP giard! disa g &l gamar &:
(A) 9 fRdeR R T WiciH & s gea®H
(B) Hfact H AoR ATgE BT I
(€ TP R g-odac UeH 3R Bicrsss gaaciaiice Bies & RITTA HIS & s Sexaer
(D) USS-3999 BISSR &b WINT ATSC BT T

The Jaynes-Cummings model is a fundamental model in quantum optics that

describes:

(A) The interaction between two photons at a beam splitter.

(B) The generation of laser light in a cavity.

(@)} The interaction between a single two-level atom and a single mode of a quantized

electromagnetic field.
(D) The propagation of light through a graded-index fiber.

Q70. TISC B! "WIvS Wc" Uh PHicH W § W&l
@A) B P GE fiepd SR gl @
(B) Hﬁﬁ?ﬁ@-@{ﬂ%%@ﬂﬁraﬁ%
©) e 9gd B¢ fhividhd dieyd ddb HIfHd gidt §
D) TS HIowR (O UIRRE a1 AifeH) T 3FUcHTl Wes HicH fafie ¥ &H g offd! &,

SEh G PIgTR | AT §¢ el §

A "squeezed state” of light is a quantum state where:

(A) The number of photons is exactly zero

(B) All photons are entangled with each other

(@)} The light is confined to a very small physical volume

(D) The uncertainty in one quadrature (like position or momentum) is reduced below
the standard quantum limit, at the expense of increased uncertainty in the other
quadrature

Q71. YWHe 9-H-HFY ATsd H, TeH 3R HfAd) Wie & I FevRE J “3¥6 Wcd” §d
%lW@ﬁ?%ﬁﬂ%ﬁammwmmmﬁ%(ﬁWw 0)
;ﬁ;‘%%%))) I 9 9T 93 Wed & St TSl Rafdr w82 (@ dAifve g sufe

In the resonant Jaynes-Cummings model, the interaction between the atom and the
cavity field leads to the formation of “dressed states”. If there is a single quantum of
excitation sharded between the atom and the cavity (i.e. the states |e,0) and |g, 1)),
what is the energy splitting between the resulting dressed states? (Let g be the
coupling constant)

(A) hg

(B) 0 (they are degenerate)
© hg/2
(D) 2hg
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Q72. TUP ®icH RITH F IR # AT Sl We A A W B # 9eadl ¢l ®icH 9+ Fhad &
IJUR, 3R Y IR-IR 3R IR-IR HIUC & df 5T FidT 82
A) e BH T ced 9gd doll g 8
(B) ey AvRAC f3asy & 91y I a1 §
©  Rren s e § soac o 8, 3k 98 ¥e A # "SH J8d1 @
(D) AvRAC BT [IP R BIS 3R el Usdl §

Consider a quantum system that evolves from state A to state B. According to the
Quantum Zeno Effect, what happens if you repeatedly and frequently measure?

(A) The transition to state B happens much faster

(B) The system becomes entangled with the measurement device

(@)} The evolution of the system is hindered, and it tends to remain "frozen" in state A
(D) The measurement has no effect on the evolution

Q73. Qiskit;’,aﬁgaﬂaﬁﬂwﬁmzqubitsaﬁnwﬁlﬁﬁm%muwmvﬁﬂ:
I 1A 22

In Qiskit, which line of code creates a quantum circuit with 2 qubits and 2 classical
bits?

(A) gc = QuantumCircuit(2)

(B) gc = Circuit(qubits=2, cbits=2)

© gc = QuantumRegister(2); ClassicalRegister(2)

(D) gc = QuantumCircuit(2, 2)

Q74. Qiskit § qc ATH &7 HicH Jfhe TN & 916, 3T 3 ATHAR R AHd Hicd Rgaex
TR Y I FId 87

After creating a quantum circuit named qc in Qiskit, how do you typically run it on a
local quantum simulator?

(A) result = execute(qc)

(B) sim = Aer.get_backend('gasm_simulator’); result = execute(qc, sim).result()
(@) gc.run(simulator="aer’)

(D) result = gasm_simulator.run(qc)

Q75. Qiskit ¥ e & 5 Hdha T AU ST T [00) T IR= 1D 2-qubit Bell T
%(|00)+ 111)) §9 & fore fvar s &2

Which sequence of gates in Qiskit is used to create the 2-qubit Bell state
%( |00) + |11)) starting from the initial state |00)?

(A) qc.h(0); gex(1)
(B) qc.h(0); gc.h(1)
(@) gc.cx(0, 1); gqc.h(0)
(D) qc.h(0); gc.ex(0, 1)
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Cirq ®, Qiskit % CNOT e & IR, qc.cx(q0, q1), P 3T a¥e FrET a1 &

In Cirq, the equivalent of Qiskit's CNOT gate, qc.cx(q0, q1), is written as:
(A) cirq.CX(q0, q1)

(B) cirg.CNOT(q0, gq1)

© cirg.X(q1).controlled_by(q0)

(D) meﬂﬂ-ﬂﬂﬂ%ﬂﬁ%mll of the above are valid ways

Hicq TfRT #, " afaRe" ST SR 1 82

(A) HicH Tidhe I T FaRibd U § Saa-

(B) foll U &1 Qiskit ¥ Cirq T TiIae 31

© o Ry U wicw uffe & e SRl Hicd fSay & W fie I¢ 3R Ffae
FAfdefad! ¥ Ta B & forg R § feram

(D) HicH U & Ricey ot Tafaa ol A BT

In quantum programming, what is the purpose of "transpilation"?

(A) To convert the quantum circuit into a classical program

(B) To translate a program from Qiskit to Cirq

(@)} To rewrite a given quantum circuit to match the specific gate set and qubit
connectivity of a real quantum device

(D) To check the quantum program for syntax errors

3R 3ATY Qiskit H TH HicH Alhe Rigae #vd € 3R BEId ®e dFeX (Ped
UfReeys &1 W) UHT I18d §, @ 3 IR WR B9 A1 dHTs Sy faar sirar 872

If you simulate a quantum circuit in Qiskit and want to get the final state vector (the
array of complex amplitudes), what backend is typically used?

(A) gasm_simulator

(B) statevector_simulator

© unitary_simulator

(D) pulse_simulator

Qiskit Tfhe & INTR TR BT 7T H1H 32

A) T8 3 9 Fgfaey B I ol § 5 IR 3 T o1l §

(B) g [y BT A § 3R 3¢ Fde drarg

(C© U8 Jiche T TP T UlEe B IRE HTH Rl § oI AT TAUTZER SHPHZS=A T
e A3RSTHE AL T8l HIM

O e fUod e & HH B Iac a1

What is the function of the barrier operation in a Qiskit circuit?

(A) It entangles all the qubits it is applied to

(B) It measures the qubits and resets them

(@) It acts as a point in the circuit beyond which the transpiler will not apply
optimizations or gate rearrangements

(D) It reverses the order of all preceding gates
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1000 IR (1000 "STcH") ATRHAE qTd Afhe DI I & q1G, ATID! TP Relee Seide
forear g1 Adie &1 TR Ao & v 5w afie &1 swara f5ar s g, s
{'00': 510, *11': 490)?

After executing a circuit with measurements 1000 times (1000 "shots"), you get a
result object. Which method is used to retrieve the dictionary of outcomes, like
{'00': 510, '11': 490}?

(A) result.get_vector()
(B) result.get_states()
© result.get_counts()

(D) result.get_probabilities()

1 faE T Qiskit Tfhe W faaR &3:
ey $1 g8 Wy 5 Rive g-Fgfae i F W 82

Consider the following Qiskit circuit:
qc = QuantumCircuit(2)

qc.h(0)

qc.h(1)

qc.cx(0, 1)

qc.h(0)

qc.h(1)

This sequence of gates is equivalent to which single two-qubit gate?
(A) CNOT(O, 1)

(B) IDENTITY

(@) SWAP

(D) CNOT(1, 0)

T% CNOT e g FYfIe W TN S1e 81 $ghdl FGfae e |+) = = ([0) + 1) HFaT 8
3R TRAT FIE Ve |-) = 1-(10) — 1)) H a1 §1 e & 915 gia Ffe o1 Re @
1

A CNOT gate is applied to two qubits. The control qubit is in the state
[+) = %( |0) + |1)) and the target qubit is in the state |—) = %( [0) — [1)) . What is the
state of the control qubit after the gate?

(A) |+)
(B) 1)
(@) 0)
(D) =)
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FATRIE T TR HIaRHE AYs, o Rdfifexq #is @, 0 #1000 3R 1 H 111 & wU A
TDis B, fhedl SFSH $icH We & gaH & fag die wf =181 an fou o awd?
(A) T-FafT @A RdifesH e & forw st T SRift It a9 § AehelT §

B)  ®icH ey TN B4 €, Safe e focd f$fted gld &

(© DAy THIST 1 & 1T Rl 9gd el Argeh 8ld &

(D)  PIG S & U ST hforha wfacyd Suasy Tgi o

Why can classical error correction methods, like the repetition code (e.g., encoding 0
as 000 and 1 as 111), not be directly applied to protect an unknown quantum state?

(A) The No-Cloning Theorem prevents creating the identical copies needed for a
repetition code

(B) Quantum bits are analog, while classical bits are digital

(@)} Quantum gates are inherently too noisy to perform the encoding

(D) There are not enough physical qubits available to create the copies

U fae-fray T, S wee 10) &Y 1) 3R |1) &1 10) § 9¢d T §, fpT uraeh sifuvex A
feamar wirar 82

A bit-flip error, which transforms the state |0) to |1) and |1) to |0), is represented by
which Pauli operator?

(A) Pauli-X
(B) Pauli-Y
© Pauli-Z

(D) Identity (1)

3-qubit fye-foeu Pis A, Aifored e |0), F11000) F IR TR TAHIS fHaT AT 1 SRR
qubit TR fYe-foRau @R 3rmar 8, @) %< (010) B ST 81 qubits (0,1) 3R (1,2) Ft
A% HIP AT T TR RigH |12

In the 3-qubit bit-flip code, the logical state |0). is encoded as 1000). If a bit-flip error
occurs on the second qubit, the state becomes |010). What is the corresponding error
syndrome, measured by checking the parity of qubits (0,1) and (1,2)?

(A) .1

(B) (1. 0)

(@) (1.1

(D) (0. 0)
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Qsé. WB-qubitWWTﬁﬁgﬁ\fﬁIW@?|0)Laﬁ|+++)Gﬁ'\'|1)L3’°f|———), & =Y
¥ GIPIS FAT €, 561 |+) = (10) + 1) 3R |-) = £ (10) - [1)1 Tg IS e e
& fira- qub.twaﬁmmﬁ%mﬁmﬁ-—rﬁmw%
(A) foe-fiau (x TR
®  Bu-RU )
©) fe 3R thyl-fieu 41 (Y TR)
(D) fSueRTs o T TR

A 3-qubit error correcting code encodes the logical state |0); as |+ ++) and
1), as | ———), where |+)= \/%( |0)+ |1)) and |-) = %( |0) — |1)). This code is
designed to correct which type of single-qubit error?

(A) Bit-flip (X error)

(B) Phase-flip (Z error)

© Both bit and phase-flip (Y error)

(D) Depolarizing error
Q87. TIi¢ 9-qubit HIS PicH TR HIRF A TP dsHS § HifP Tg Ugal I His AT
W s ged

(A) 1% et foe-foau TR &1 3@

(B) Ryth RiTTet Bot- ok TR &1 Sl

(©) DIz ot afdfedt RiTdA-qubit TR &1 3id
(D) 3fTfaest €-qubit TR &I Bl

The Shor 9-qubit code is a landmark in quantum error correction because it was the
first code constructed that could:

(A) Correct only single bit-flip errors

(B) Correct only single phase-flip errors
(@)} Correct any arbitrary single-qubit error
(D) Correct arbitrary two-qubit errors

Q88. WIAISTR WIHIGH H, HicH TR-PIGRT BIS & HISTT Bl HHT UISAT STaReyd
P TP AT P TP ATY +1 AMESTWH & &0 § fSp1g= frar war g1 39 sifed &) o r

HTd 87

(A) dAiforpd TaRed
(B) RIAGOR SRy
©  ERfign

(D) TR e

In the stabilizer formalism, the codespace of a quantum error-correcting code is
defined as the simultaneous +1 eigenspace of a set of commuting Pauli operators.
What are these operators called?

(A) Logical operators
(B) Stabilizer generators
© Error syndromes
(D) Ancilla operators
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For an error model {E;}, the general condition for a qunatum error correcting code to
be correctable is PEIE,P = ay P, where P is he projector onto the codespace. This
condition ensures that:

(A) All errors can be perfectly reversed

(B) The errors are orthogonal and distinguishable, and their effect doesn't reveal
information about the encoded state

(@)} The encoded logical state is immune to all physical errors

(D) The physical qubits have a coherence time longer that the computation time

BicH TR-BART BIS F RTHIER 3R [[n,k,d]] F TR R & A §1 n, k, 3R d

T feaTd 82

(A) n |'tr>|'\\>1qoc1 qq\qc k c1||\:1d9c1 ckg\qc d cbechm TR DI G

(B) NGSISEDN qq\qc k |Lr>|\s|cr>c1 ckg\qc d cr>|s fexdy

© n fiiNidd FRfae, k Alforwd agfac, d die f$ey

(D) n fINIdwd Rfae, k TRICR & TB1, d WAATZOR SHRER B A

The parameters of a quantum error-correcting code are often written as [[n,k,d]].
What do n, k, and d represent?

(A) n physical qubits, k logical qubits, d number of correctable errors

(B) n logical qubits, k physical qubits, d code distance

© n physical qubits, k logical qubits, d code distance

(D) n physical qubits, k number of ancillas, d number of stabilizer generators

mm%amwaﬁwm(ﬁﬁaﬁmxmmwm
e glargsn_
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(B) RIAZOR JU & HH I HH T HeR & 1Y Tr-HIe i1 &

©) RIARSR JU & G+ AR & 1Y HHE gl § -] Gg U b1 HaR T8l il &
(D) UM U RATTe S e U3t SiitRex & sRIaR glal ?

Within the stabilizer formalism, a logical operator (such as a logical X or Z) is a Pauli
operator that:

(A) Is a member of the stabilizer group

(B) Anti-commutes with at least one member of the stabilizer group

© Commutes with all members of the stabilizer group but is not a member of the
group itself

(D) Is always equivalent to a single physical Pauli operator

Page 30 | 33

XWZX-HX-X-7-6-1225




Q92.

Q93.

Q94.

7 Quantum Computing

uﬁw-mﬁ@m(ﬂ%ﬂ)mg@@mw%’

(A) HicH HHR BT ITAN HD [hPRThSD RRCH S

(B) FATRId [P TERGH ST off FaTIed 3R HicH aHl HeR § 8H ard
B! 9 JRIE o

() IRFEd BicH Sex-c & folt Maldid fewmga s
D)  T3UY ok Rmfew-! ufermM &1 sgam

What is the primary objective of Post-Quantum Cryptography (PQC)?

(A) To develop cryptographic systems using quantum computers

(B) To create classical cryptographic algorithms that are secure against attacks from
both classical and quantum computers

(@)} To design protocols for a secure quantum internet

(D) To replace symmetric-key encryption like AES

I U1 $icH TENNGH JRTHT 3R Tlifds od et g S Hiver ufkre-
3 fPPIRReA & fiu oA geT @R 82

(A) MR BT TENREH

(B) TR &1 TENRSH

©  SHEA B TEIREH

(D)  SY-Silell TiReH

Which quantum algorithm poses the greatest threat to current public-key
cryptosystems like RSA and Elliptic Curve Cryptography (ECC)?

(A) Grover's algorithm
(B) Shor's algorithm
© Simon's algorithm

(D) The Deutsch—Jozsa algorithm

aff fag = (Tassyg) uisaw SR ey dgex Uisad (THdid) Tl vanfien &
e gRe1 uftar & fore Rieifedt &1 smer a1 82

A)  TU-9%S fppmet

(B) PHIS-9%8 fhprmmt

) HAecldivue fohprmmt

(D) dfeg-a%s forpiume!

The Learning With Errors (LWE) problem and the Shortest Vector Problem (SVP) form
the security basis for which major family of PQC algorithms?

(A) Hash-based cryptography

(B) Code-based cryptography

(@)} Multivariate cryptography

(D) Lattice-based cryptography
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(D) PIS-IS

The McEliece cryptosystem, one of the oldest public-key cryptosystems, is a primary
example of which class of post-quantum cryptography?

(A) Isogeny-based

(B) Hash-based

(@) Lattice-based

(D) Code-based

URe-wied frghme! (fiwgh) ok wicn 3 T eRe (@g@el) # 1 81 3w 87

@A) g e Riger & forg fess= fosan man 8, Safer dgaret Uh®E & fre §

(B) Jirl Feied T@ERed R 1R axar g, ofe ®icd e & AT a0 &
% d BIaT &, el agdbe! YR&T DI TR & fAd HicH HpHaq BT ITANT Hdl §

(@) Fhe! Bl ZRT & GUTd I HicH HUELR IS Thdl 5, Sididh ot el

D)  TiogHt & e O SicH SIS daR &t oexd gidl 6, SIdid addb e Pl GG HELR
TR o] b & Tebell ©

What is a major difference between Post-Quantum Cryptography (PQC) and Quantum
Key Distribution (QKD)?
(A) PQC is designed for digital signatures, while QKD is for encryption

(B) PQC relies on classical algorithms that are hard for quantum computers to solve,
while QKD uses quantum mechanics to guarantee security

(@)} QKD is theoretically breakable by a quantum computer, whereas PQC is not

(D) PQC requires specialized quantum hardware, while QKD can be implemented on

classical computers

TR $T TG T3EH o) R s-a teifen 3 Ried i $ sRR Sradr 22

(A) Wﬁ%ﬂ%ﬁ%ﬁﬁﬁ%ﬂ?ﬁﬁﬂ%%éﬁﬁ@ﬁ@??@ﬂﬁ?ﬂww
TR 3R

(B) T Rfesw-ot RN R 3 Mfdcdhd SRR 781 gidT |

(©) T8 3R R dad &1 &H &dl g, g eififoma Risafyd = s=me
TG & o Bt Y BT RAT HAT TS §

D)  Jg b sl WgTR W AL Il §, WiH WISt WR g

How does Grover's algorithm affect the security of symmetric-key algorithms like
AES?

(A) It renders them completely insecure, similar to Shor's algorithm's effect on RSA
(B) It has no practical impact on symmetric-key security
(@)} It reduces the effective security level, requiring a doubling of the key length to
maintain the original security margin
(D) It only applies to block ciphers, not stream ciphers
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A significant drawback of many early hash-based signature schemes is that they are
"stateful.” What does this mean?

(A) The security relies on the state of a quantum computer

(B) The signature size changes depending on the message being signed

(@)} The private key can only be used a limited number of times and must be managed
carefully

(D) They require a persistent connection between the sender and receiver

Q99. YRRIER TgHeH! fEB-gade (TIATSSITT) 3R ok MgHi-l-avs fhpitren
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The security of Supersingular Isogeny Diffie-Hellman (SIDH) and other isogeny-based
cryptosystems relies on the presumed difficulty of:

(A) Finding the shortest vector in a high-dimensional lattice

(B) Decoding a random linear error-correcting code

(@)} Finding a secret isogeny (a type of map) between two supersingular elliptic curves
(D) Solving a system of multivariate quadratic equations over a finite field

Q100. TAITITHC TR Weslzawm MO gRI UfRie-3t tfrmE (Fgun) iR fafsrea
RR & fore urswdt Wes & 9 W g U TENeH, 9 & CRYSTALS-Kyber 3R
CRYSTALS-Dilithium, TRe-&ieH fFEIme! & f&a Bl 9 92 32
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(D) 3MSAIOHI-a%S

The algorithms selected by the NIST PQC standardization process as primary
standards for public-key encryption (KEMs) and digital signatures, such as
CRYSTALS-Kyber and CRYSTALS-Dilithium, belong to which family of post-quantum
cryptography?

(A) Hash-based

(B) Code-based

(@) Lattice-based

(D) Isogeny-based

00o
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