EXe L g odn A BRLE

ER

210 KK

2025 &
e L B
2357
_)ﬁg‘gﬁx{—-ﬁ r‘,ﬂ,gzo
S)RIEREERLER R PFIBPCR LY FHER
Z) PN EEE AL BFE k-4 7

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
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answer. No mark will be given to each question not attempted.
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The species of bacteria residing on your skin make up

(A) # j% /a community

(B) 2 i %/ an ecosystem

(C) *#%##/ a population

(D) i %8 # & /organisms ecology
(E) 2 4~ B]/the biosphere

2. XF ORIE ¥ dm e il iR B R er1?
Which of the following statements about cells is correct?
(A) ¥ ‘wmrz & ;% fib > 75 #/Single cells cannot exist independently.
(B) #75 fm¥e ‘,‘;’K 3 Jm¥z ¥%/All cells have a nucleus.
OC)ardf4cE 4 % d Wz = = /Both prokaryotic and eukaryotic organisms are made up of
cells.
(D) § & Pz A F F H & 24 & F/Some cells are non-living in nature.
(E) fm?e en=x -] B j& A4 3% 200 3 500 #gsk 2. B /Cells are limited in size, which is between 200 to

500 micrometers in diameter.

30 Bl IR B AR R SRR AL ¢ o o B BT R SR BT R A

AL e ERLIFESR -
bt g AR R T RS b 7
Apples on the tree ripen, a ripe apple produces ethylene. Ethylene signals neighboring apples to ripen.
Neighbor apples produce more ethylene, more apples ripen. The above process is an example of which
of the following?

(A) h  =h3F T /emergent properties

(B) i+ & {3 /chemical cycling

(C) £ F] R %/gene mutation

(D) i+ = 4% 3% & /positive feedback regulation

(E) § w431 & /negative feedback regulation

4. BAAFHME B by FHE S 2F RO AMESTEE S °
Three important research developments that have made the genomic and proteomic approaches possible

arc

(A)EFE ~ T *oft4 ~ A Flic/cloning, computers, and gene therapy

(B) % ot ~ 7 F 4~ 24 F 73§ /computers, nanotechnology, and bioinformatics

OB EHIT 25 FTAE - BE P4 71 B/high throughput technology, bioinformatics, and
interdisciplinary research teams

(D) B & fastr;\ F g~ iz w2 7§ ~ & = 4 F & /polymerase chain reaction (PCR), stem cell research,
and synthetic biology

E) 25 T8 ~ KFick ~ A Flezid 2 $/bioinformatics, gene therapy, and genetically modified

organisms
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5. Fetfpd mHicy: g A °
The hormone that helps plants respond to drought is
(A) 2 £ 2 /auxin
(B) m?z & %] % /cytokinin
(C) % B 2 /gibberellin
(D) %t % % /abscisic acid

(E) 2 “f/ethylene

6. BEPRIESFY  FRBNUTIERRIEER > RO L AT T g T 5
The signaling molecule for flowering might be released earlier than usual in a long-day plant exposed to
flashes of .

(A) & [ 1% iz & BB #4/far-red light during the night.
(B) P ¥ 1% iz & BB &¢/far-red light during the day.
(C) & F iz k& P& &f/red light during the night.

(D) p & iz sk P& &f/red light during the day.

(E) ™2 } ¢ 2/none of the above.

7T iR RG REAELF R
Which of the following do NOT participate in an inflammatory response?
(A)B =%z /B cells
(B) ‘w2 % /cytokines
(C) E v& ¥z /macrophages
D) E_%‘« ¥/histamines

(E) r2 } % 2/none of the above

8. «}iﬁ,i&%%ﬁ? J'li{a’%t'r 7| oR— 18 Fﬁﬁ:tﬁl 9

Vaccination increases the number of

(A) ¥ r 3wl Rt en% fe X 4 /different receptors that recognize a pathogen

(B) ¥ & Lk e MHC 4 + /MHC molecules that can present an antigen

(C) p #A¥. & P2 /natural killer (NK) cells

(D) £ & % 5L¥ sk s] enbu % /epitopes that the immune system can recognize

(E) # 3 ¥ 1 55 & s RO X 88 3 = w2 /lymphocytes with receptors that can bind to the pathogen
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9. MT R FREAP TR B TRAGRREFTE S - SR
Which of the following observations suggests that a second messenger is required to activate glycogen
phosphorylase by epinephrine?
(A) T+ ’ﬂj"\% B R FREAL iR fF % & /epinephrine binds directly to glycogen phosphorylase
B)§ T ’”j"\% BISFREER AR A mie kALY L PF O FEE L 23 4 /glycogen breakdown occurs
when epinephrine and glycogen phosphorylase are combined in a cell-free system
O)FF xFmizd i T} ’ﬂj"\% P> FEE L f2 4 € 4 2 /glycogen breakdown occurs only when
epinephrine is administered to intact cells
D) i mre 3 > FiXF T ’ﬂj"\% » BFPERR R R et A 5 1Yk B /glycogen phosphorylase is
inactive in the absence of epinephrine in a cell-free system
(E) ™2 } ¥ 2 none of the above

10. 2 TR @ SV Eoai it Tiwmre 2 e 3 0 BERIT e ) ik IR EL B IL?
A type of localized signaling in which a cell secretes a signal molecule that affects neighboring cells is
best described as which of the following?
(A) ¥ # % 4 @ 1E/hormonal signaling
(B) p %8 & ;a2 i @ 2 /autocrine signaling
(C) % & i3 4 % ¢f/paracrine signaling
(D) m*% &2 ' ¥z i ik dF M2 L 3 2R /cell-cell contact-dependent signaling
(E) % f§ 2 i & 2§ /synaptic signaling
11 oS B iee o % SRl s Fend 8 XERAASFE A
Which technique can be used to detect the expression of a specific protein and determine its molecular
weight?
(A) % #+% fa _F /Ribonucleic acid (RNA) sequencing
(B) ¥ 4 17 /Mass spectrometry
(C)CRISPR-Cas9 # 7] i3 #7/CRISPR-Cas9 gene editing
(D) & * % B2k/* /Western blot
(E) ®_& f=4#;% & J&/Polymerase chain reaction (PCR)

12, 5% ] B R F it AT des [ 0 R e FERLIE 7 127
Which cellular structure tags misfolded proteins and directs them to the proteasome for degradation?
(A) M B % /Endoplasmic reticulum
(B) 1= #&%8/Ribosome
(C) ;<% /Ubiquitin
(D) 3 f 7 %8/Golgi apparatus
(E) 42 %2 /Mitochondrion
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13. 887 e B WP i B F B7° i &g £_F A?
What is the primary function of B cells in the human immune response?
(A) & f2 ek F o~ Benim “p;*j/Breaking down invading bacteria
(B) #r#:8 & & B 7 d & F J&/Suppressing overactive immune responses
(C) & itimre e 4z F 8 15 ¢ 'm¥ / Secreting cytokines to recruit other immune cells
(D) & £ % B 4 twm*e /Directly attacking infected cells
(E) & 2 248 2 $t#ups it 48 /Producing antibodies to fight pathogens

14. 748 RNA »+ 7 E @& EAFLE > T4 ¥ DA FIIRFAT?
Which type of ribonucleic acid (RNA) can directly regulate gene expression and is commonly used in
gene silencing research?
(A) i# 21 RNA/ Messenger RNA (mRNA)
(B) > #& %8 RNA /Ribosomal RNA (rRNA)
(C) # :& RNA /Transfer RNA (tRNA)
(D) #-] RNA /MicroRNA (miRNA)
(E) & 482t %785 RNA /Long non-coding RNA (IncRNA)

15, thmPe b > Fov F O FrdTdp A & RAR TR A 32
Which type of molecule is primarily responsible for proper protein folding in cells?
(A) #& 4% ¥]+ /transcription factors
(B) %~ &+ iy }-v /chaperone proteins
(C) ™ ¥ % /endoplasmic reticulum
(D) +%#&48/ribosomes
(E) *5 F B & /lipid bilayer

16. A R HdL Ak Sdeie 3o 0w 4 38 oo 182
How does the human immune system remember previously encountered pathogens?
(A) % A 5 'w P2 25 45/By the nerve cells recording the information.
(B) ¥ "FEEREE 7 4 £ 3 L /By the liver storing immune information.
(O)FE T wfefc B s chzzfh# i /Through the memory function of T cells and B cells.
(D) i% 3% if ‘w j7)/By relying on gut bacteria.
(E) %3 ‘= x 3 3§+ 7 30/By red blood cells carrying information.

17. #h fa cnie ® §_+ &2
What is the function of telomerase?
(A) %34 ¢ ¥ Kk > &£ & w2 & & /Protecting chromosome ends and extending cell lifespan.
(B) i#it F-v ' & = /Enhancing protein synthesis.
(C) 2 4 ATP/Produce ATP.
(D) ~ fi# o "z "/Breaking down the cell membrane.
(E) 2+ ¢ &/All of the above.
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18. CRISPR-Cas9 & F|SmfBstjiFe & &% F_ i+ & ?
What is the main function of the CRISPR-Cas9 gene editing technology?
(A) %t ¥ 17815 & & = /DNA synthesis.
B)*# II% 4 RNA & =t /Interfering with viral RNA synthesis.
(C) % *» DNA i :x % & 15 71/Cutting DNA and modifying genetic sequences.
(D) 3¢ F & = /Protein synthesis.
(E) #: £ # % /Energy conversion.

19. P 5 mRNA # 3% (40 COVID-19 # %) 4cfm 84 45 % .?fu“ﬁ#?u}ﬁa 7
How do mRNA vaccines (such as COVID-19) help the immune system fight viruses?
(A) iRz Gag 4 Fd 0 FT2r LA & 2588 Instructing cells to produce viral proteins, helping the
immune system recognize the virus.
(B) & * # 2 2 y5 4 h DNA /Making the human body to produce viral DNA.
(O) Tligre o 2R 5 ol 4 /Stimulating white blood cells to engulf viruses.
(D) E ¥ /= 1 P g & /Directly destroying viruses in the body.
(E)EH P 2 2 J5 4 9 RNA/Generating viral RNA inside the body.

20. B ks > T e e B # g B B2
What is the primary function of T cells in the immune system?
(A) & 2 Fhl/Producing antibodies.
(B) 24 &4 ¥ X B 4 %m*z /Helping or killing infected cells.
(C) # 7+ % % 3z &/Storing immune memory.
(D):&F %J;: 3 /Transportlng oxygen.
(E) it "z & 4l /Promoting cell division.

21. Btz 487 > DNA BBEAvRfERH 1?7
In a nucleosome, the DNA is wrapped around
(A) = 3-v /Histones.
(B) %_£ fis & & /Polymerase molecules.
(C) ¥ #& %8 /Ribosomes.
D) “ﬁ‘\vﬁlvi‘ F A8 /Thymidine dimer.
(E) % ¢ F £ % 47 & #8/Chromatin remodeling complex.
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22. 72T B3 RNA a2 endcit » vi— 78 §_t g ei?
Which of the following is true of RNA processing?
(A) *t &+ & mRNA 3R w50kt ",4rf/
Exons are cut out before mRNA leaves the nucleus
(B)RNA 7 =8 ¢ 4 4c + F °h ey F e/
Nucleotides are added at both ends of the RNA
O) =+ e 32@/7’]‘ dv 5'cap RFIITH/
Ribozymes may function by adding a 5' cap
(D)RNA i ¢ 5 mRNA ,;’J‘ ‘v Poly-A & =/
RNA splicing adds a poly-A tail to the mRNA
EB) T &y iap 73 a0 “ﬁ%/

The spliceosome is involved in the removal of introns

23. 5 5 F ehurt i 0T VR BT chp] 32

The functioning of enhancers is an example of

(A) E ¥ 4 3 22 % 2 $ cfcd» F # 5t /a eukaryotic and prokaryotic promoter function
(B) A 7] # I e 4734 Fi/transcriptional control of gene expression

(C) A= 4 F] 3 {1 e 33 <7:F 48 /the stimulation of translation by initiation factors

(D) 7o #FA 32108 Y 3 L -9 T /post-translational control that activates specific proteins
(E) % B @ 12 47 3 b 4L ] & & /epigenetic modifications regulating gene expression

24, RPN TR F RAR L w AR > FIE D ow AR
Homeostasis typically relies on negative feedback because positive feedback:

(A7 & F Rix? Z & {|j/requires a response but not a stimulus.

(B)daé 4 1B iEAed 1| % 8L > @ 2LadE T §F8E/drives processes to completion rather than to a balance

point.
O)F et ¥ R EIT > @ % € AZA%:% 4§ [Fl/acts within, but not beyond, a normal range.
(D) ¥ %% i< fe @ /% 3 4v % #c/can decrease but not increase a variable.
(E) i & 3 4 204 ¢ % 4aq

endocrine system.

LR &% % %i/occurs mainly in the nervous system rather than the

25, AR EEY o RS T A e e #al n?
Which of the following elements present in the wall of a vein is responsible for vasoconstriction and
altered blood flow?
(A) i A & /Endothelium
(B) %/ Valves
(C) 38+ 5 ‘2 /Elastic fibers
(D) % % %% /Connective tissue

(E) = ¥ *+/Smooth muscles

END OF PAPER



