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Bear Resort Qualification Examination

2025 FEERY / Effective in 2025

M A{SE / Personal Information

W% / Name: /N\BELEF YRS / Bear Resort ID:

WUEFAERE: FREES N TEEZINNE, EBFEFINE, BT RERIERNILAILS .

Integrity Statement: I certify that I have completed the exam without external help, abode the exam

instructions, and my answers reflect my capabilities at the best extent.

KP‘

% / Signature: HER / Date:

2178 / Instructions

NREREREREE LB THA ARG E R, REEBINSHEERTEESY . ERNLEES
BRRT/\REEEAER. BN XFEER. 85 EFFE\ BUEM. TETEBMELTER, &
A NFERE CEBRASEETREZE, ALBNIMERAITIE.

The Bear Resort Qualification Examination aims to evaluate the general capabilities of pre-members,
note that the marks to qualify is much lower than the full marks on the paper. The evaluation focuses
on (but not limited to) Bear Resort information, language skills, literature capabilities, mathematical
logics, physics/chemistry capabilities, computer usages, and commonsense; therefore, competitors
should select questions that they are comfortable with and skip the unfamiliar topics.

o EHiH R RAEZINEBINED . oA EERISTIIERRZE DK4KY3 Y Gradescope

Complete the exam without external help. Submit scanned solution to DK4KY3 on Gradescope.

o TR, EEMIRINEL, MTEER, BIHTRE, TXHNEEIRED
For multiple choices, please clearly indicate your choice; for short answer questions, please
show your process, unsupported answers will not receive credits.

EZEENE N XIEFE . / Candidates should not write below.
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Bear Resort

F—ER: PIUARES, HEEFETRRPRESHESR, BXNE 49, 58819, BHEFED.
Part I: Multiple Choice Questions. Please select the most suitable choice. 4 points for the correct

answer, 1 point for no answer, and no points for incorrect answer.
1. /NREREEI P SZ THOIRT?
When is the Bear Resort established?
(O 2022 §K / Fall 2022
(O 2023 & / Spring 2023
O 2023 £k / Fall 2023
O 2024 & / Spring 2024
2. WREER T S/ \REREEIRV RIS IR ?
Which city is irrelevant to the establishment of Bear Resort?
O &8 / Hong Kong
O BE/RHIEE / Baltimore
O 4t= / Beijing
O % - #8% / San Huan
3. VIREFDNREHIKZRZE?
What is the relationship between Little Bear and Beary?
(O XFF / Father and son
(O F#AA / Son and father
O BB& / Friends
O FXZH / No relationship

(Questions 4 to 6 are for candidates who understand Chinese; if you are not, please skip to

Question 7.)
RIELIT R, [B15556 4 £ 6 o

MNBFIRATLERI—1 D32, ATERIARHEBEE—FNL B hES, 5
LL IR MER, BRELL “FY7 AELKIBEA. BMRKE. R, HRFIELWAL

BRE—P@iRZz—, BILWSREINFR, BRATERTAIEDE. P25 IEE 30
ZFEEREN—TIZWERIFRES, PREBERE. SiE. Bhe. Ooth. ir8EREES
FZI5FH, - - DEBEEEER

4. IRIETIRAER, Vise=IERE?

O PBAATEREID .

BES RN
O BHRESBEFS,
O BRATERERITE .
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Bear Resort

5. LN RUS R S S BHFE SR ERHIRE?
O $EZie = Probability Theory.
O %t = Statistics.
O &1 = Approximation Theory.
O 911 = Concave Analysis.

6. XL BAREERIFERIOUMSE?
O BEPHNECEIRZERNSS .
O BEZAEERIPEEFENS .
O HfEIEIeR, RIS,

O BrRNERREZ—MER.

(B 7 £ 9 @BNEMRNAELES, WRIFABRERN, BBEESE 10 #. )
Refer to the following paragraph, answer Questions 7 to 9.

Machine learning algorithms are increasingly used in various domains, including health-
care, finance, criminal justice, and education. These algorithms have the power to make
decisions that, without human judgment, can have significant consequences for individu-
als and communities. Therefore, it is crucial to consider the ethical dimensions of machine
learning to prevent potential harm and ensure that the data created by these systems are

used responsibly. — — Selected in Vation.

7. Which field is not mentioned in the paragraph, where there is increasing use of machine learning
algorithms?

(O Medical and emergency services.
(O Banking and investment companies.
(O Education for imprisonments.

(O Software developments for trading.

8. What is the purpose of the underlined word Therefore in the paragraph?
(O The next argument qualifies the previous argument.
O It elaborates the statements in the previous sentence.
O It gives reasoning to an argument that the author disagrees with.

O It suggests a new point for future of machine learning ethics.

9. How does the paragraph develops?

(O The author first introduced the usage of machine learning, then they transits to the

issues of machine learning.

(O The author proposes two conflicting arguments on machine learning and adapted the
latter one.

N . 1 5210, £ 16 W / Page 2 of 16 I BN .
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10.

11.

12.

Bear Resort

(O The author disagrees with a popular claim by the public and then explains why their

claim is right.

(O The author discusses the benefits of machine learning and leaves its limitations as an

open question.

LSEGF={(ab):acQn[0,1]8kbecQNn[0,1]}, LARITF F fEIAEMHIBLIR?
Letset F = {(a,b) :a € QN 0,1 or b € QN[0,1]}, how many of the following statements on F

are correct?

F @%&, / Fis compact.
F 21EBE ., / Fis connected.

F 27t . / Fis open.
F 2r]#0% . / Fis countable.
F 7 R* 981U NEAR 0, / The Lebesgue measure for R? of F is non-zero.

O 1
O 2.
O 3.
O 4.

PATNTEISERER, EMERIAARIERIE?

Which of the following isomorphism is incorrect in the category of field?

O R@i)=C

O BKt]/(P+t+1)=F

O (Z/22)* = 7/4Z.
RIFHEIR 4, BiG (Z/2Z)° MTEEENA: SHFEE (a,b), (c,d) € (Z/2Z), % (a,b) - (c,d) =
(a-c,b-d).
For choice 4, assume that multiplication in (Z/2Z)? is defined as: for any (a,b), (c,d) € (Z/2Z)?,
let (a,b) - (c,d) = (a-c,b-d).

EERD [7 xdx, LAFHEERAYR

Consider the integral f xdx, which of the following is correct?

O x £ RRE0#, / x is Riemann integrable on RR.
O xERENA Tﬁz_f 0, BIRDBIERD 0, / x is integrable on R, and the integral evaluates
to 0.

O x £ R ISR, BIRSHIERFIE. / x is integrable on R, and the integral evaluates

to a positive number.

O x £ R #IUEAEJFR, / x is not Lebesgue integrable on R.

NN 1 55 3T, £ 16 T / Page 3 of 16 I
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13. @ F AESSEL, R AESH, G AESEE. UTHRAH, EHIIETLIN?
Let F be any field, R be any ring, and G be any group. How many of the following statements
are correct?

« GENERMIEEA R 215, / R with exactly two ideals is field.
& F 29K F/K 899ias, WEMZEXINEE G 2 Autp(K) B9FEf. / If F is the

intermediate field of the field extension F/K, then its Galois correspondence group G

is a subgroup of Auty(K).

F EAYERE— F BIEE=/8). / Modules over F is a F-vector space.

&= FREZELR, I Q C F. / If F has an infinite cardinality, then Q C F.

< G RATBITIHAN 0 89 3 x 3 360%, =88R - AU NI LLUSEMFRITTEREM, MR

A=

BetEfF 85k, / Let G be all 3-by-3 matrices with non-zero determinant. The operator
- could only be addition by entries, but not matrix multiplications.

O 1.
O 2.
O 3.
O 4.
14. MHRZRR/ WREZEE, HEEUUT:

Caffeine is precious things to students with 8am class, its structure diagram is as follows:

O
\Jig
A At
WIHEE S FAOERIRE 27

What is the relative mass for a caffeine molecule?

BEXTFREFFRES2E / Relative atomic mass:
C-12,0-16,H-1, N - 14.

O 88.
O 148.

O 151.
O 194.
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15. LAFSIR SR RA0RAS, [EfRIEJLIN?

For the following statements about isomerism, how many of the them are correct?

o REAIMRN =8 L FHRRIRF D MEIBIEMAY. / Stereoisomerism incurs differ-
ent spacial arrangements of atoms in a molecule.

o FEXFISBEFHBEX . / Configurational isomerism is related to ionic bond.

e 122 "HENHERFEZUMRX . / 1,2-dimethylcyclopropane needs to be identified

by cis or trans.

o = S NTFENHE ., / There must be a double bound in cis-frans isomerism.

O o.
O 1
O 2.
O 3.
16. HEVIEF—PBEIME, BE LIRIEREATLSE:
Wave is an important concept in physics, and its propagation can be typically represented as:
X Z /Relationship: Uy — Py =0,x € (0,L);
#ciaZ&f4 /Initial Condition: u(x,0) = g(x), ui(x,0) = h(x),x € [0,L],
1B5F 444 /Boundary Condition:  u(0,t) = u(L,t) =0, > 0.
LIRS F R EIRAYZ?
Which of the following is an incorrect description to the equation?
O t FridiE, x FRU#, [0,L] IKEXIE, / t represents time, x represents displace-
ment, and [0, L] is the interval concerned.
O RAHNBREHIIFTESRM . / The function is using the Dirichlet’s boundary con-
dition.
O NEARimEAEER . / The ends of the medium is free.
O ¢ AJLAFRTIEIR, / ¢ can represent the speed of light.

17. IEXEHIFZEIEFIE BN FIIFMERES . LU MRISELEDFHAEMETCH ARG

N7

Relativity has many conclusions that are contradicting the classical mechanics. How many of the

following assumptions are true in classical mechanics but not in special relativity?

o EFPFIREEE . / Speed of light in vacuum is constant.
o SIRIEEIAIARTELRIREIZ . / Time is slower for higher speed objects.
o MIRRNRE T LUBIT YR . / An object can move faster than the speed of light.

o MMASIRIEIATEEEIEINMERERZE . / When an object is moving quickly, it has higher
energy but not larger mass.

NN 1 555, 16 T / Page 5 of 16 I
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O o.

O L

O 2

O 3.

18, T RAMBRES, LU FXTRTHBAERIE?
Particles are composing the world, which of the following particle is correct?
O FFRE—TRENZAIFF . / Photon is the only particle with mass zero.
O BRFE=RIEBIF#HRIE, / Gluons are exchanged during strong interactions.

O SIHFROUAEARANHE—MAIAIRI T / Graviton is the first observed particle for
the 4 fundamental forces.

O NWFBEEBENE/NENZ 1. / The smallest unit of charge for particles is 1.

19. TEA—SKIHEMESEEN o

Below is a structure of a neural network.

TINAIERRYE?
Which of the following statement is correct?
O Dropout IEBFr—YEDT=, @ —FENAISTC. / Dropout means removing certain
nodes, and is a method for regularization.
O XTHEMEES 3 M, BEER ML, F=RE— 1, RENEREE—
MER , / This neural network has 3 input features, a second layer with 2 outputs, a
third layer with 1 output, and the final outcome layer with 1 outcome.

O —ERIEEAT ReLU A / A typical activation function ReLU is

ReLU(v) = o

O BIRIERIBIN T RESLHIEE, PRLATEN APFEER%R .. / Data augmentation adds
unverified data, hence it should be avoided in practice.
20. e —MENAEUESD, UM X TZEEEMEAERIIR:
Hash table is a typical data structure, which of the following descriptions is correct?

O EHEESIINEEIREBRAET O(1). / The worst case runtime for hash table is O(1).

NN 1 %5 6 0, £ 16 T / Page 6 of 16 I



Bear Resort

INRESEE]

O BHEANARBR T IGHENSEZE. / The nature of hash function guarantees that
there will not be collisions of hash values.

O BHEFRBIKIRIGEREL. / The size of a hash table has to be prime.
O RIFMNBRHEANEFERBE O(1). / A good hash function should have runtime O(1).
21. WFRERIFRIAS AT :

The double precision floating points is represented as follows:

S / sign bit | #e I5EUU / exponent bits | #f 52 [RE{ / Mantissa bits
1 11 52

B/ \HIR RAR ERFE R AR

What is the smallest positive machine representable number?
O sNAIREWIEZRE A LREEIL 0. / The smallest positive machine representable

number can be arbitrarily close to 0.
O 27103,
O 2-52
O 2711.
22. ERRRIERITFZMmiziasIEM . LN TESNRBEREATERIE?
Object orientated programming is the bases of many programming language. Which of the

following is incorrect with its description?
O Z2SNARZRIEMNTSTAREZRRIES—1 . / Polymorphism is fundamentally providing
a uniformed standard for different classes.
O CIEESTERENURFZES, H struct PINER—FTAZE2MBM . / C language is
not object orientated programming language, its struct is a weak alternative.

O EXNNRBENRTEAFHHEZEIMIANUE .. / The storage of a class in object orien-
tated programming is adjacent.

O ENURBZAVIREF, PETR—ES(EAWEAAARIREL, / In object orientated pro-
gramming, the extended class will always use the functions from their parents.
23. FE-NFHHRLD e EE, EHBIRZEPE ZANA . FXFER-NFHEHRD AT IR L
IR
Newton-Raphson Method is an algorithm, it has extensive applications in computer science.
Which of the following description is correct for the Newton-Raphson Method?

O HFW-RIFBFR A MR Z4EUE (v, ). / Newton-Raphson Method can only be applied
to 2-D data (x,y).

O #Hin-HuEHFL LI UUBFISEHOAENSEXE. / Newton-Raphson Method can be used

to find maximum of a convex function.

O HM-HUFBFHFAFZAETRMA, TWHIEHR, / The larfer the learning rate for Newton-
Raphson Method, the faster the function find a zero.

N . 1 5570, £ 16 W / Page 7 of 16 I BN .



I\RELE Bear Resort

O HR-EFREFELELRNESSIMIRE —RATKIBAT, PALAGFIR-RI#HEZHRTTER
BRIz MRS LA TAIZINE £, / By Abel-Ruffini theorem, polynomials of degree 5
or higher has no general solutions with radicals, so Newton-Raphson Method can only
be applied to polynomials of degree 4 or less.

24. ERIATNRAVFM FER, U NRAEMHE/IN?

When walking during poor illumination, how many of the following are correct?

o NWZEERIERB &RIEAIXIE ., / One should avoid walking towards bright or reflecting

areas.
o NZBtREMMKEAIXIY . / One should avoid walking towards gray light areas.
o NiZEtREMBEEAIXIE,, / One should avoid walking towards dark areas.

O o.
O 1.
O 2.
O 3.

25. [ SARNAZIANTA?
Which of the following fits the best at the question mark?

o ==

RSB —EbD: RIS .
This is the end of Part I: Multiple Choice Questions.
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FTE: EEE, FRMFANSER, RERIENSZRTRKSRKS . SE#D 10 73, SO IER
HNERSKRGEHDED, BEFMELF 29, E2BEIERB 09,
Part II: Short Answer Questions. Please provide detailed processes, unverified answers might
result in reduction of points. 10 points for fully correct response, partial credits will be awarded,
2 points for not answering, and 0 points for fully incorrect attempt.

L /NRESEEIRIZZ A, BISZ A(IISaEIRMN T B2 . BNEEDTaMEIERNE X SMME.,
When Bear Resort was established, the founders included animal ethics in the basic logics. Please
briefly evaluate the values of animal ethics.

O AMEZ (293 ) / Not answering (2 points)

2. /N\RELERIERZESFY, BRTSGIRXLYMIESEE T ORE.
The Bear Resort encourages multi-lingual studying, please translate the following paragraph in
languages other than Chinese or English.

o FHENEETEBHP X NTERE . RSB AEEES RN’
Tina’s Zoo will be built around Central area in Hong Kong. After establishment, it is ex-

pected to be one of the largest tourism interests in Hong Kong, as well as around the world.

O ~MEZ (293 ) / Not answering (2 points)

NN 1 %9, 16 T / Page 9 of 16 I
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3. RERAEMFEmPERE LI, 18R — A A EmilREREE PR .

Bear Resort

Bears appear in many literature works. Please describe such a literature work and the figure of

bears.

O AMEZ (29) / Not answering (2 points)

4. © F C R" ARJLEB=EN—DFE, X F Y s BRIMZSRINUE (s FIFRTTE ) EXNT:

Let F C R" be a subset of Euclidean space, the s-dimensional Hausdorff measure

is non-negative real number) is defined as:

H*(F) = lim {inf{ Y (diam(U;))" : diam(U;) < 6 A U u; o FH

—0 ;

IEBA: & EC R"HE H(E) < oo, MIFFAEt >s B H'(E) =0.

of F (where s

Prove that if E C R" satisfies that H*(E) < oo, then for all t > s, there is H'(E) = 0.

O AMEZ (29) / Not answering (2 points)

I R %10, £ 16 TT / Page 10 of 16
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5. HAME (a1 a2 -+ ay,) 1R, BV a1 TR ar, a, TN a5, FL, a,, TN ay, U (HOAXIR
IS RENIHE (B (a; 0;) ) BUESE.
We denote (a1 a, - - - a,) as a permutation, that is making a; into a,, a, to a3, etc., until a,, to a;.

Prove that every permutation can be written as compositions of transpositions (that is (a; a;)).

O AMEZ (293 ) / Not answering (2 points)

6. 12 y(x) HE FIIEHMDTIE:
Let y(x) satisfying the following ordinary differential equations:

d*y 2

ﬁ—kcos(l—x)y—x —2x+1,
_ dy

=1 Pa=o

BB y(x) XF x =1 XIFR,

Prove that y(x) is symmetric about x = 1.

O AMEZ (293) / Not answering (2 points)
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7. FE N OHIESER ST
Consider the following chemical equation of hydrogen gas combustion in oxygen gas:
2H, + 0, -1 2H,0.
HA T LARBERIZERT

We may represent it from a graphical representation.

MRFAVES MEZERN, FHOTRTLUSMIIRTAS . IBBERIFZARIA TSI R
In case we have multiple chemical reactions, we can compose them accordingly. Please use the

graphing to represent the following two reactions:
CH, + H,0 L5222,
222+ 0, -5 CO, + HyO.

O AMEZ (29) / Not answering (2 points)
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8. HNEDRVE—TENLAIES, RREMFA2EIMRERTESK. B, BIILUEES
EIR A —ERSIR
We are analyzing the dispersion of heat on a ring, suppose that the ring will not disperse heat to

outside and perfectly conductive. Typically, we can consider the ring as a segment.

BIRVESER «, BIMIRERERN v(x) T x € [-L L], JIHXENARNHEE=ER (LH:S
2 )o

Suppose the heat conductivity rate is «, the initial temperature of the ring is y(x) for x € [-L, L].
Write down the relationships of the system and the complete solution (no process needed).

O AMEZ (29) / Not answering (2 points)

I R 21310, 16 I / Page 13 of 16 I I N
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9. BF— array HIFRIEVMZNEM . BEFE—THEINES, FaE—AMiFEhE, 28—
HARRIEE
Sorting an array is a foundation in computer science. Please select a computer language and a
sorting algorithm to sort a set of distinct numbers.
IR MER O(nlogn) HIHEFEIERIRS 20% B0
Note: Not using a O(nlogn) sorting method would result in 20% of deduction of point.
O AMEZ (29) / Not answering (2 points)
1B / Language: O C O C++ O JAVA O Python O Others:
HEFE 5 / Sorting Method: O & / Bubble O J3F / Merge O PR / Quick

I R 2140, 16 I / Page 14 of 16 I I N
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10. UERBE IR TR & :

Prove or disprove the following statement:

R f R— P AILVFELET 0, W f e O(1), BD f AEHIZITESEL

Bear Resort

If f is not 0 almost everywhere, then f € O(1), in other words, f has constant runtime.

O ~MEZ (29 ) / Not answering (2 points)
(O BB / Prove O k{8 / Disprove

X2 TE#bn: BEMERE.
This is the end of Part II: Short Answer Questions.
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EREHEEER,
REERTHBE.
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