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INSTRUCTIONS TO CANDIDATES

1.

2.

Attempt all questions.

Pick the correct answer and make a mark “®” in the circle provided in the answer
sheet. Only one answer is allowed for each question.

Three marks for a correct answer, one mark will be deducted for each wrong answer.
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No mark will be given to each question not attempted.
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Which of the following will NOT happen durmg mitosis of animal cells and plant cells?
(A) ) = 45k formation of mitotic spindle
(B) ¥ w3252 formation of centrosome
C)% ¢ %k % chromosome condensation
(D) % %L 4] nuclear envelope breakdown
(E) DNA 4§ % DNA replication

- B et B TR - BB B TR R L ke o S e b
A cell with membrane-bound proteins that selectively bind a specific hormone is called that hormone's

]

W;F i % m¥2 secretory cell
(B) ¢ & ixm*z endocrine cell
(C) & enim*z target cell
(D) & w2 regulatory cell
(E) #¥ 5 %m*2 neuron cell

Ho 42 PR EINFIEHDL RERALELNT  FHEHFRE LR 67 F kA D

Analysis of a blood sample from a fasting individual who had not eaten for twenty-four hours would be
expected to reveal high levels of

(A)* & % insulin

(B) = #% glucagon

(C) % x4 gastrin

(D) % % # glucose

(E) "=# p& amino acid

T ik R Ry dn R Y
Which of the following is NOT a feature of cancer cells?
(A) &1k & v stop differentiation
(B) £ #r#]4 £ contact inhibition growth
(C) & &= 1 invasive
(D) 2£pE* 14 £  anchorage-independent growth
(E) #* ¥ fm P2 /¥ = escape from apoptosis

_ g e j; LR R “J]l‘,%

Nitric oxide and epinephrine
(A= £ fS A4 5 @5 both function as neurotransmitters
(B) = ;g Ffi 4 3¢ ¥)f% #c % both function as steroid hormones

(C) = ;g g% & ipl &< B bind the same receptors

(D)= Hm € 5ld=n 2 ¥ § F #59'% ™ both cause a reduction in the blood levels of glucose
fP

(E) = —*‘Ff ;F”K ¢ 8 ¥ & 4 both can promote cell division
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6. AR HY ML ag KA

Most of the neurons in the human brain are
(A) ¥ R4 & = interneurons
(B) % i#4¢ &~ peripheral neurons
(C) R & 4! 55 = sensory neurons
(D) i # 4! &~ motor neurons
(E) »2 + ¢ &_All of above

7. UpIpEenR i 0 K G
Which of the following statements is false regarding restriction enzymes?
(A)* # % A+ % 7 act as molecular scissors
(B) ¥ 4F 2 s DNA & 71 can recognize the specific DNA sequence
(C) & % - 4 have specificity
(D) 2 DNA st #xf¥ & i't% = DNA £ 2 collaborate with DNA ligase in processing the DNA
recombinant techniques
(E) ¥ DNA exonuclease it * 4p [ the same as DNA exonuclease

8. TRAGFEER
Which is the outcome of the activated sympathetic nervous system (SNS)
(A) £ F ¢ 45k dilation of bronchi
(B) i 1+ i F % - increased rate of digestion
(C) = B e *% decrease blood pressure
(D) v w3 5 et M decreased rate of breathing
(E) & g+ % . decrease heart rate

9. 9 Fipd? A ( B-sheet) >+
The /3 -sheet of protein is
(A) - =1 primary structure
(B) = & # secondary structure
(C) = =g H tertiary structure
(D)3D &1 3D structure
(BE) 35k 4 global structure

10 W iT* 2 & eni®® 3
The effect of inflammation
(A) 2 # % §. % /to initiate cellular immunity
(B) 2 4 % % ¥-v /to produce immune protein
©) i “,f % 1§ 2%/ to clean the damaged tissues
(D) 3 4c fm?2 & %/ to promote cell division
(E) 2 # E ¥ im? /to produce macrophages

11. # & §_i\ 34482 What is metabolomics?
(A) e e > 38 AL F1 4 I whole gene expression in a cell
(B) km?z a2 3% F-v H % I whole protein expression in a cell
(C) im#e e > 3% (X 3+ 4 $ whole metabolites in a cell
(D) Pz p 2> FRenP2 B whole organelles in a cell
(E) fm*& ch 2 3% DNA A 7] whole DNA sequence in a cell

Page 2 of 5



39" NCKU Science and Mathematics Competition 2024 - Biology

12. 7™ e iz d DNA 47
Which of the following can NOT transcribed from DNA?
(A) *t &+ exon
(B) /] # & + # RNA small interfering RNA
(C)» %z + intron
(D) fx# + promoter
(E) += & %2 RNA ribosomal RNA

13 G R 0 A G A Y PR RET AH S A B R (Y T .
In a resting potential, an example of a cation that is more abundant as a solute in a neuron's cytosol than
in the interstitial fluid outside the neuron is

(A) 54 Ca'
(B) 47 3g+ K*
(C) 4 4=+ Na'
(D) # 3+ CI
(E) & 4+ H'

14 > ap AT @ —‘F'i‘ ENE
Which of the following statements is false regarding the Vascular bundle?
(A)d »F3nriy 4 302) 2 chig4E composed of xylem and phloem
(B) »F 38 f 7 & @?J -k & xylem transports water
C)ir AnE & ﬁa?l % % # phloem transports glucose
(D)A&+ {4~ 24+ £ 4~ 325 ¢ L animportant transport tissue in Gymnospermae and Angiosperms
(E) 4+ ¥ 2 None of the above

15. £ %14 & AaBbCCDAEE @i 5 &M A fev 144 %5 B 7 I Hfe+ 2 How many unique
gametes could be produced through independent assortment by an individual with the genotype
AaBbCCDdAEE?

(A) 4
(B) 8
(C) 16
(D) 32
(E) 64

16. il PFdF AaBbCe A FAlchBwfex? > & 2 A FA| AABBCC s H 5 27
What is the probability of producing the genotype AABBCC in a cross of individuals who both possess
this genotype: 4aBbCc?
(A)1/4
(B)1/8
(©)1/16
(D)1/32
(E) /64
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17 2k g e% ihg k57 > A TDIR AL AT
In the carbon-fixation reaction of photosynthesis, what is the main product of carbon fixation?
(A) ATP
(B) NADPH
(C) # % # glucose
(D) = § & CO:2
(E) p pr p& pyruvic acid

18. 147" e £ ¥ SRY A Flenk i gy ik ?
The SRY gene is best described as .
(A)X % ¢ 8} 5 e 38 4 B8 7 A 7
a gene present on the X chromosome that triggers female development
(B)Y % ¢ #+ AT L MATT PREA I HAT
an autosomal gene that is required for the expression of genes on the Y chromosome
C)Y % ¢ 1 5 g s § 4287 A F
a gene present on the Y chromosome that triggers male development
D)X % ¢ #+ AFLRATT PREA AT
an autosomal gene that is required for the expression of genes on the X chromosome
(E) r2 ¥ % 2t none of the above

19. # vpldef 5o g ek B lmie 30 - RS X R4 Mo A 3 LA i LR AR TR RGBT
A7
All female mammals have one active X chromosome per cell instead of two. What causes this to happen?
(A) £ 7] 7 A it gene methylation
(B) = f =~ %4 Barr body
(C) & ]z Agit acetylation
(D)DNA #%7%] DNA fragmentation
(E) #4148 ~ %] mitochondria fission

20. T A|RFE L& dete fF Wad dag?
Which of the following immune cells is responsible for antibody production?
(A)T w2 Tcells
(B)B m® B cells
(C) E v 'm*¢ macrophages
(D) p #A %1 sm?2 natural killer cells
(E) ¥ = z% white blood cells

21. T @ ﬁ SAERRIEH hF 0
Which of the following is the product of glycolysis?
(A)FADH:
(B)NAD"
(C) = 3 i* & CO2
(D) 7 pr & pyruvic acid
B)x O
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22. 1T i@ —“‘F]’ * {.EE__?%L; L 2 B A R
Which of the following is NOT the immediate effect of histamine?
(A) 3142 k%5 ¢ #5 causing local vasodilation
(B) 314z & 3% ,E'_sr?-‘« *# %& causing local swelling of the tissue
(C) #i 4c 38 4 % ¥ chn R o £ increasing the blood flow of the area

(D)3 4v & & increasing blood pressure
(E)3lA= k% ¥ & 2 J&IF causing local blood vessel leaky

23. . CRISPR-Cas9 ,x su@ 351 Cas9 v B #45 T DNA B 7138 {77 & e g
In the CRISPR-Cas9 system, the is used to guide the Cas9 protein to cut specific DNA
sequences.

(A) w2 cells

(B) f= enzyme
(C)RNA

(D) §*#8 vector
(E) DNA

24. 95— A HRNA fdeo T &3¢ 4 5 A2
Which type of RNA carries amino acids during protein synthesis?
(A) mRNA
(B) tRNA
(C) rRNA
(D) siRNA
(E) miRNA

25. & DNA 4f W42 ? > T 7|0 iBfs f F % DNA 4 fiZ = 3 if ¥ 447
During DNA replication, which of the followmg enzyme is responsible for breaking double strand DNA
into two single strands?
(A)DNA % & p+ DNA polymerase
(B) DNA fj#*fx DNA helicase
(C)DNA 4 @ DNA replicase
(D)DNA =34 f+ DNA telomerase
(E) 4 + ¢ 2% none of above
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