ByPEAS I NEEEFETHREEATE
MEC MEMEM 0 RF: SREESWRRSHRR

B mﬁl_gq(?_@j@ﬁ?j%‘fﬁf% ARHERREHR 3 "

Part 1 Single choice (60 points, 3 points for each)

1. Which is NOT the correct statement about tree?
(A) Tree is one kind of data structure (B) Tree can has cycle
(C) Only one path exists in any two nodes (D) Tree do not be linked fully if remove any edge
2. Which is the interpreting language?
(A) BASIC (B) FORTRAN (C) PASCAL (D) JAVA
3. Which technology needs the Certificate Management Center support?
(A) CRC verification (B) DES encryption (C) symmetric encryption (D) asymmetric encryption
4. IP(v4) has A, B, C, D, and E classes, which class is 195.128.1.5 belongs to?
(A) A (B) B (C)C (D) D
5. What times is the worst case by using binary search in 10,000 data
(A)10(B)12(C)14 (D) 16
6. Which is NOT the correct statement about relational database?
(A) Record is the basic unit (B) Each table at least has one primary key
(C) primary key is unique (D) index can speed up for searching
7. The BASIC instruction Y=2*3+9MODS5, what is the result of Y?
(A)7(B)8(C)10(D) 14

8. In the Linux command line, which of the following commands is used to return working directory name? A.
cp B.cd C.echo D.Is E. pwd

9. In the Linux command line, which of the following commands is used to list directory contents? A. df B.cd
C.dd D.Is E.mm

10. In the Linux command line, which of the following commands is used to copy files? A.cp B.cd C.id D.
Is E. df

11. In the Linux command line, which of the following commands is used to execute a command as another
user 7 A.kill B.sudo C.link D.pwd E. rmdir

# 1 &



EYHEAB11282FERLHBEZASRE
ME: SHEMER  RA: BRGBSWEARSHERA

ANERER § B

12. In the Linux command line, which of the following commands can be used to read files sequentially then
write them to the standard output? A.ls B.cd C.dd D. df E. cat
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13. In the Linux command line, which of the following commands is used to change current working directory?
A.mv B.In C.cd D.Is E.df

14. A computer has 32 GB (gigabytes) of memory. How many bits are needed to address any single byte in
memory?

(A) 15 (B) 25 (C) 35 (D) 45
15. What is Docker?

(A) A database management system (B) A version control system (C) A programming language

(D) None of the above
16. Use the XOR operator on the bit patterns 10011001 and 00101110. What is the solution?
(A) 10110111 (B) 10111111 (C) 01100111 (D) 00001000

17. What is returned from an output device when it retrieves the bit string 00101001 stored in the memory as an
unsigned integer?

(A) 41 (B) 42 (C)43 (D) 44

18. Which of the following is a client-side script language?

(A) Python (B) JavaScript (C) PHP (D) ASP

19. What SQL keyword is used to eliminate duplicate rows from the result set?
(A) UNIQUE (B) DISTINCT (C) NO DUPLICATES (D) None of the above
20. Which is NOT wireless IoT technology?

(A) WiFi (B) Bluetooth (C) LPWAN (D) Optical fiber

2R REAR SHESHEE



ByFEAB1NEFERTHBEERAZE
BB HEBER . RF: BERBB4EWRABWRERA 0
xR E RSB Ak AR EREL 3 H

Part II (40 points)
1. (15 points)
(A) What is neural network? (5 points)
(B) Please design a neural network model for predicting protein secondary structures from a sequence (1 0 points)
(PS: 1. A protein sequence has many residues.
2. A residue has 20 kinds of amino acids

3. Secondary structure has helix, sheet, and coil three types)

2. (10 points)

What are the four major components of a computer? Please also describe their functions.

3. (15 points)

A university has decided to assign a unique bit pattern to each employee. If the university has 2000 employees,
what is the minimum number of bits needed to create this system of representation? How many patterns are
unassigned? If the university hires another 50 employees, should it increase the number of bits? Please explain

your answer.
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#4% SARS-CoV-2 R # 9B R B X5 - FR TRHFES FTHRME LMK E (A)DNA - (B)

RNA » (C) protein » (D)X L% 48 F] -

DNA B8R &# > TITERARAYVEDNARARYHEZREA - (A) LEBRAS > (B)Ase
BA A (C)as2a#a > D) e R&BEH KR -

DNA A RRBREH  FRTITEREHEDNAFTEHEIZHE?2(A) &4t  B)£FER O R
HBEAS  D)BARBERA -

DNA B HZ (A) ¥7Fd B4 DNARSA —F A —Eebdmit B)AAELHE SR
FEMRDONAGE—EHEFMALEYE  (Ofd  HAEHLBEEEIT > O)RLEER -

£t ¥ O E S F A4S R8T 4 & E(proofreading) 49 # %149 & (A) DNA > (B)RNA » (C)

protein » (D) polysaccharide °

0I8FTEAANBERESHBAL I SN2 ERH L AHBE(CRIPR Y 2.3 4 » b4t CCRS i
T4 > IR ETHER EANEZ ?2(A)HBV - (B)HIV » (C)HPV » (D)EV -

M EMBEHEL  TEEE?(A)RESTH L ERYETAORELAS » (B) ZH# ik (transverse
diffusion) bt 4% @) 4% #it (lateral diffusion) ® 4% » (C) R4 Fois B 4 Ak &9 £ M B et gl Fo B o A AR 09 4 W B
48 % (phase transition) F £ 2 56928 » D)LEBEELTE » Ao CHERRMASE » #ldo ¢ Hids8
(glycerophospholipids) ~ #j & (sphingolipids) & A% Bl &% (cholesterol) -

il 7 Secondary active transport — & X B EHTEHAEL 2 (A) BRAEHEELH > B) REGSEMB/R
EH (O H#ELATP D) R BT EE R T Ei% -

wHRRXRDAESA PR R R TRALRAEN > kAR LR E SR P HTRBE R
T ? (A) GTPase » (B) Adenylyl cyclase » (C) cAMP phosophodiesterase » (D) Protein kinase A -

15 & — 18 7 A &9 M (cloning vector) » F #|45 R & 6 B4k ? (A)$ & 1% 54 {2 25(multiple cloning
site) » (B) #; 4% 36 B (selection marker) » (C)#% # A ¥4 25 (origin of replication) » (D)X £ % Jf »

PR EA R AR N K E 4 E SARS-CoV-2 #RE & 3 # o 1248 88 F 3. Fv 4 % A (nickel resin)
EATEAL 0 PO T AR IR SARS-CoV-2 #hZ &6 S H R B ) A #8 pET-20b(+H) b A £ 48
72| E. coli 2T A kiE Y C 38 His-tag 454 41 SARS-CoV-2 3B &a % » 3/ : A ARISF
(primers) B A EALFH ?(A)BREABDFFI A ¢S L MAI8a8 7 (B) RESG0mey 5k

% (C) 445 Bk A 8% % 2% T (codon)#) in frame » (D) U L% & -
EREHCodn) B ERY = HMHREBTER - (A ZFERBHONAEZTHRAERAHRE
REHELASE B) BEBMAFINEBTHES FEMGEAS (OB —EEBTFHEHBHE
A&k D) RLEEE -
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PCR %tk 312 DNA a9 3545 » CtAT AR RAERRE (Bl : COVID-19 A8 Ny E) » RRAE
Bl ESiEtT  #Et AW CtEA IS B CtEAR 12 HR - AR EA By 4 7(A)0.125 >
(B)0.8>(C)1.25» (D)8 -

3 B9 /& 7% (phenylketounia) & B 88 & 248 * FAe A% Rt A BAREHIER © AP ER5 R
AT ?

(A) ¥ % Bz # (phenylalanine) ; #% k& (tyrosine)

(B) 3 /& Bk & (phenylanaline) ; 7% A% & (alanine)

(C) 4 &8 B (glutamine) 5 X PJ & Bk & (aspartate)

(D) B Bk & (tyrosine) ; #% B& 8% (arginine)

HE TR —EER A RELEEZ G 4 F &4 4 w & 4 #(quaternary structure) ¥ ?

(A) i 55 &2 4 (disulfide bond)

(B) .42 A /1 (hydrogen bond)

(C) # & 3| /1 (electrostatic interaction)

(D) gi-kM X Z4% A /1 (hydrophobic interaction)

TRIMPARBER o2 F X 74 EE?

(A) =8 1bsEn KA HCO3- # » TAT R 4Lk EN B

B) RA KA RARTRE  THR EHEHMK 02 FAtafe

(C) —a ittt tmfa R Xt WM EAR R o F oy iHE

(D) — R AL THEB RV BEEN G
THAHENLE - DHE - RERAES RGP BZHH  AHEH£?

(A) #5B  HEBRARBZISTFELHAE

(B) Ed R HBRBEAMER  MALERAFRES

(O) # 3 #B% d &) B 98B RAEFT A

(D) 345 & & &1 F LB AR 48 A,

Which pair of amino acids absorbs the most UV light at 280 nm?

(A)Threonine & Histidine

(B)Trp & Tyrosine

(C)Cystein & Asparagine

(D)Phenylalnine & Proline
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19. The endoplasmic reticulum bound enzyme that hydrolyzes glucose-6-phosphate to glucose in liver is:

(A) glucokinase.
(B) glucose oxidase.
(C) hexokinase.
(D) phosphoglucomutase.
(E) glucose-6-phosphatase.
20. Of the following biochemical compounds, what are ketone bodies?

o]
(l? H,C B—cn g-—on 0,C—CH,~CH, fl) HzN CHEI:
—C—CH,~ —CH,~CH.—CH. —CH-C—OH
HoN—C—NH, | Gl al HaC—C—CH, I

) @ ® O] ®

(A)
(B) @®
(910.6)
(D)
(E)

21. This represents what biomacromolecules?

H

o)

&

H,N—C—

2 I \
Lt OH
(A)Protein
(B)Lipid
(C)Carbohydrate
(D) Nucleic acid
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The sugar in RNA is , the sugar in DNA is
(A)deoxyribose, ribose

(B)ribose, deoxyribose

(C)ribose, phosphate

(D)ribose, uracil

Seven of the ten reactions of glycolysis are reversible (AG near zero) and can be used in reverse of
glycolysis for gluconeogenesis. The three irreversible reactions are catalyzed by:

(A) hexokinase, phosphoglycerate kinase, and pyruvate kinase.

(B) triose phosphate isomerase, phosphoglycerate mutase, and pyruvate kinase.

(C) enolase, phosphoglycerate kinase, and phosphofructokinase-1.

(D) hexokinase, phosphoglucoisomerase, and glyceraldehyde-3-phosphate dehydrogenase.

(E) hexokinase, phosphofructokinase-1, and pyruvate kinase.

Drinking alcohol can stimulate the synthesis of which enzyme in the liver?
(A) Aspartate aminotransferase (AST)

(B) Alanine aminotransferase (ALT)

(C) Lactate dehydrogenase (LDH)

(D) y-Glutamyltransferase (GGT)

Which of the following amino acids has both Ketogenic and Glucogenic functions?
(A) Arginine

(B) Aspartic acid

(C) Glutamine

(D) Tryptophan

Genetic information for living things is stored in;
(A)DNA, also known as deoxyribonucleic acid
(B)Polysaccharides such as glycogen or amylopectin
(C)Triacylglycerols such as glyceryl tristearate
(D)Organelles such as lysozomes
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27. What is the product of the catabolic breakdown of Alanine?
(A)Fumarate
(B)Oxaloacetate
(C)Pyruvate
(D)Malate
—C ARARERTAEMBRZIR (285 BE2 D)

1. Incells, the hydrolytic release of the sulphate groups from the high energy compounds can drive an unfavorable
process, such as transmission of nerve impulses and muscle contraction.

2. If DNA is mixed with a negatively charged protein, these molecules have a strong tendency to associate.

3. Glycine is the only amino acid in this group in which the side chain forms a covalent bond with the a—amino
group.

4. Cellulose is a polymer made by joining thousands of molecules of galactose.

5. A decrease in blood pH results in stabilization of the deoxy state, and thereby favors greater O; released from

hemoglobin. The cysteine residues in the hemoglobin play important roles in this mechanism.

6. Lysine absorbs light in the near-ultraviolet region of the spectrum. This characteristic is frequently used for the

detection and/or quantitation of proteins, by measuring absorption at 280 nm.

7. During the study of oxygen binding for myoglobin and hemoglobin, a Ramachandran plot can distinguish

cooperative ligand binding from noncooperative binding.

8. The assembly of microtubules bears resemblance to that of actin, and ATP is required.
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9. Nucleic acids, proteins, polysaccharides and lipids are biopolymers (so-called macromolecules), and constitute

a large fraction of the mass of any cell.

10. The Human Genome Project was a landmark global scientific effort to determining the protein sequences of]

the entire human genome.

11. SARS-CoV-2 is a strain of coronavirus that causes COVID-19, and it has a single-stranded DNA genome.

12. Potassium (K*) is an important ion in the process of neurotransmitter release.

13. Most naturally occurring fatty acids contain an even number of carbon atoms. If double bonds are present

(unsaturation), they are usually trans.

14. Ton exchange chromatography separates ions and polar molecules based on their affinity to the ion exchanger.

A cation exchanger can absorb DNA and RNA.
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=~ MEE(8 )
I FAHA L A% RNA &) =48 {3514 #5456 (posttranscriptional modification) ° (6 %)
2. KO EZHARARME UTP FREERBBRAA TIP #R LB T —EARKRTEEHR7Q2
)
3. # & B E & (two-dimensional gel electrophoresis) = - & E & T & A A KK - S o)
1 3% f§ & 3R 84 — # 8 B T % (two-dimensional gel electrophoresis) & # B o
2 FME R TEANZAREAHME ?
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