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1. In addition to their ability to polymerize nucleotides, most DNA polymerases also can function as
A. 5'-to-3' exonucleases.

B. ligases.

C. topoisomerases.

D. 3'-to-5' exonucleases.

E. primases.

Unwinding the double helix to separate the parental strands requires a
. primase.

. DNA ligase.

. DNA polymerase.

. topoisomerase.
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helicase.

3. In the Holliday model of homologous recombination, two nicked duplexes come together to form
regions which can be substrates for mismatch repair and gene conversion, and are known as

A. replication forks.
B. heteroduplexes.

C. primosomes.

D. Okazaki fragments.

The histone molecules
. represent the special type of topoisomerase enzymes.
. are associated only with the chromocenter in polytene nuclei.
. are negatively charged.
. are highly conserved.
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Which of the following is found only in prokaryotes?
. aminoacyl tRNA synthetase
. promoter sequences
. polycistronic mRNA
. leader sequences
. all of the above

Mo Ow»w




#

b A 110 25 EAR LI AL HAA

IR XA e AERREAMETREHRRIA

MUOWp® WOUNWEPN U0 » O

Mmoo OWwWp» Y

H#+ 8 G e A 3t Bk AFBRML 6
Which of the following features is common to both DNA replication and transcription?

. nucleotides are added to the 5' end of the newly synthesized strand.

a sugar-phosphate bond is formed between the 3' hydroxyl and the 5' phosphate.
deoxyribonucleotides are incorporated into the growing sequence.

. both RNA and DNA polymerases require oligonucleotide priming.

All of the following may result from promoter mutations, except

. decreased affinity for RNA polymerase.
. increased affinity for RNA polymerase.
. mutant RNA polymerase.

. unregulated transcription.

a new phenotype.

Which of the following is characteristic of prokaryotic mRNA?

. polyadenlyation of the 3' end.

. a short half-life.

. removal of introns to form mature message.
. formation of lariat structures.

capping of the 5' terminus.

(T to A) or (G to T) mutations are

. transition mutations.

. transversion mutations.
. translation mutations.

. transcription mutations.
. conditional mutations.

10. The C-value paradox refers to

A.
B.
C:

the differences in the number of genes among different organisms.

high GC content in the genomes of some eukaryotes.
the lack of correlation between genome size and the level of metabolic, developmental, and

behavioral complexity among eukaryotes.

D.
B,

the degree of condensation of the chromatin fibers within the nuclei of all eukaryotic cells.

the inability to determine the length of DNA fragments directly from the observed Cqr1/2 values.
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11. In eukaryotes, the enzyme responsible for transcribing all protein-coding genes is
A. RNA polymerase I.
B. RNA polymerase II.
C. RNA polymerase III.

12. What type of repair is said to be error prone?
A. excision repair

B. SOS repair

C. photoreactivation

D. mismatch repair

E. postreplication repair

13. In human beings the inherited autosomal recessive disease xeroderma pigmentosum is the result of a
defect in

A. the system that repairs alkylated DNA.

B. the system that repairs ultraviolet light damaged DNA.

C. the system that repairs base deletions.

D. the mismatch repair system.

E. the SOS repair system.

14. Circular molecules of the same size migrate at different rates in electrophoretic gels depending on
whether they are supercoiled or relaxed circles because

A. they are differently charged.

B. they have different conformations.

C. they have different GC content.

D. All of the above

E. None of the above

15. Intergenic suppression is

A. suppression of a mutant phenotype because of a second mutation in the same gene.

B. suppression of a mutation because of an exact reversal of the change that occurred in the original
forward mutation.

C. a mutational change in a second independent gene that eliminates the mutant phenotype.

D. suppression of crossing-over between two genes or homologous chromosomes.
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1. What is central dogma of molecular biology?
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1. A4 T HE>T 456 me8% ¥ A K E(proofreading) &9 #% %1 &5 % (1) DNA - (2) RNA - (3)
protein » (4) polysaccharide -

2. 20845 VEAAYERERZAEFTLEIZN2RENL AR LBE(CRISPR)E 5t 4 - thét¥
CCRS #4744 » U382 485 £ 242 2 (1) HBV » (2) HPV » (3) HIV » (4) COVID-19 -

3. FHMTHEESEMHEERS ?2()CRISPR Q) AH#A » Q) K& LFHE  (4)1L23%
% o

4.  B# Secondary active transport —& T #EHMTE A A () RE D SEMREEY  (2) H4e
ATP Q) AABEME  (HEAEHEALH -

5. kR ERBSANHERRGTRAARSGEH o hRAXGEEZHERRAEYE
ey #8040 ? (1) ATPP » (2) ADP » (3) AMP » (4) cAMP -

6. DNA H8MBHREH BRI THMMEREEDNAFTRHEEHE (1) 8420 (2) H1Fse
GYRERBH (4 SAERS -

7. DNA B EZ%EH > PEDNAARETHAEITZRAEL () LERLA SN > QRS H A
Mo Q) BseaEE - (4) S RERAH KR -

8. EHMMEIZHARRMEUIP FRMSEEHM/ARSL (1)ATP (2)TTP - (3)GTP » (4)CTP -
F ol &A% A% A4 mRNA $3F£ 5467 (1) 50 % heyinsk > (2) SIS imBE A5 2 (3)
£ ReEE4 - (AR R R — B &4 -

I R4 1 (15 %)

10 AHEH X ARERD ZR KM pET-20b(+) P12 H £ 8878 2] E coli 1% 7T L4 F i #2 His-tag
A EEE A Y » 18 LASLEE T A Fo Mt F Ax(nickel resin) #4746 4L » 3 RT% T3] FeF R
EARLEFER?(5 %)

11. PCR &g 3% +8 DNA &) 847 > 3FF) 847 PCR REEFE i AT E 7 (5 &)

12. 353 8A:E 7 /A &) #.8 (cloning vector) $1 & 3. A &) #%. 4% (expression vector) 4 £ 5] < (5 4°)
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1. Methionine is the only amino acid that has a phosphorus atom in its side chain.

2. Trypsin and chymotrypsin have a catalytic triad of serine, histidine and aspartate within the active
site. The side chain of the catalytic serine acts as either a proton donor or acceptor.

3. Arginines are important amino acid residues in hemoglobin. The prosthetic heme group binds to the
proximal arginine residue, while the distal arginine residue stabilizes the Oz molecule by hydrogen-
bonding interactions.

4. In order for a virus like the COVID-19 virus to be detected early in the body using real time RT—
PCR, scientists need to convert the viral protein to DNA. This is a process called ‘reverse transcription’.

5. GTP serves two functions in muscle contraction: First, GTP releases actin from myosin, and
second, GTP hydrolysis provides the energy required for muscle contraction.

6.  Gel filtration is also known as size-exclusion chromatography. It separates proteins solely on the
basis of the specific interaction between proteins and the column matrix.

7. One of the most important interactions to stabilize the DNA and RNA macromolecules is the
charge interaction between pairs of nitrogenous bases.

8. A lipid bilayer is a biological membrane consisting of two layers of lipid molecules. Each lipid
molecule contains a hydrophobic head and a hydrophilic tail.

9.  Like other coronaviruses, the SARS-CoV-2 genome encodes spike (S) glycoproteins, which
protrude from the surface of mature virions. Glycoproteins are proteins which contain glycines
covalently attached to the protein surface.

10. The alpha helix (a-helix) is a common secondary structure of proteins. The interior of an o-helix is
completely filled with atoms, because all the side chains insert into the helical interior.

11. Vitamin B12 (cyanocobalamin) is an essential cofactor for the two enzymes required for collagen
synthesis: prolyl hydroxylase and lysyl hydroxylase.

12. A COVID-19 antibody test is a blood test that can tell if you previously had COVID-19 and have
since recovered. These antibodies covalently bind to SARS-CoV-2 proteins.

13. Enzymes increase the activation energy necessary to transform a reactant into a product.
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14. SDS-PAGE is a technique to separate or analyze proteins based on their molecular weight. During
this process, lower molecular weight proteins move more slowly through the porous acrylamide gel than

higher molecular weight proteins.

15. The formation of a disulfide bond between two cysteine residues in a protein requires a reducing

agent, such as vitamin C.

16. The isoelectric point is the temperature at which a molecule carries no net electrical charge or is
electrically neutral.

17. The Ramachandran plot shows the statistical distribution of the peptide bonds in terms of torsion

angles.
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Part I Single choice (60 points, 3 points for each)

1. Which is NOT the correct statement about algorithm?
(A) Each problem has an algorithm to solve (B) Some problems have many algorithms to solve
(C) Design an algorithm before programming (D) Evaluate an algorithm by time complexity

2. 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

3. Which data structure is adopted to the file and directory system in MS Windows
(A) linked list (B) database (C) graph (D) tree

4. Which is the interpreting language?
(A) BASIC (B) FORTRAN (C) PASCAL (D) JAVA

5. Which language is NOT portable?
(A) assembly language (B) COBOL (C) C++ (D) JAVA

6. Which technology needs the Certificate Management Center support?
(A) CRC verification (B) DES encryption (C) symmetric encryption (D) asymmetric encryption

7. Which layer does the http protocol belong to?
(A) application (B) transmission (C) network (D) physical

8. How many different letter sequences can be obtained by rearranging the letters in the word EFFORT?
(A) 1440 (B) 180 (C) 360 (D) 720

9. What is Git?
(A) an operating system (B) a version control system (C) a pro gramming language
(D) a database management system

10. The IPv4 IP address space includes five classes: A, B, C, D, and E; which class does 140.120.1.20 belong to?
AABBOCMODD

11. In order to solve the problem of insufficient IP addresses, how many bits does IPv6 use?
(A) 64 (B) 128 (C) 256 (D) 512

12. What is BASH?
(A) a Unix shell (B) a command language (C) a command line interpreter (D) all of the above are correct

13. What does the unsigned decimal value 183 look like in binary using 8 bits?
(A) 01110101 (B) 10110111 (C) 11110101 (D) 11110011
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14. Which type of memory can be read and changed in any order?
(A) EPROM (B) EEPROM (C) PROM (D) RAM

15. According to the history of computer science development of the following instruments, a) integrated circuit,
b) large integrated circuit, ¢) transistor, d) vacuum tube; which order is true?
(A) dabce (B) dcba (C) deab (D) abed

16.If i=3,j =10, k = 8, which logical expression is true?
(A)i+k<=j (B) (i<j)ANDNOT (j>k)
(C) (G <k) OR (> k)) AND (k>=0) (D) NOT ((i > j) OR (k > 1))

17. If the code is set as “LET A=2+3%2-2/2/2”, what the A is?
(A)6(B)32(C)8 (D)2

18. What is the output from the following C code?
inta=5;
for (inti=0;1<20;i=i+1)
{ - -
1=1+a;
printf{("%d ",i);

}
(A)5101520(B)5 111723 (C) 612824 (D) 611 1722

19. What is the output from the following C code?
inta=2,b=3;
intc=4,d=35;
int val;
val =b/a + ¢/b + d/b;
printf{"%d ",val);
A)3IB4([C)5D)6

20. It becomes common applications to use python for web scraping, for example, mask map, air pollution data,
etc. When you see the following short web scraping code, which description is correct?

[
{

"title":“;ﬁﬁﬁﬁ",
"author": llﬁj( Em",
"category":"Web",

"pubdate":"06/2020",
llidll:llsl 01 n

"title":"PHP B8R Z5t",
"author": "4 A",
"category":"Web",
"pubdate":"07/2020",
"id":"P101"
}s
]

(A) This code is a program of data exchange, and could be JSON format to achieve the exchange between
python program and web data

(B) If this is JSON format, we can import the json module using “import json” and decode the data using
“books = json.loads(contents.decode('utf-8-sig"))” in the web scraping code

(C) If we want to retrieve name and book number for each book, the following code can be used: “for book in

books: print("&5%: ", book["id"], end="-") print("E%: ", book["title"])”
(D) All of the above are correct
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Part II (40 points)

1. Neural Networks
(a) What are the components of neural networks? (5 points)
(b) Please explains how neural networks work? (10 points)

2. Internet of Things (ToT)
(a) What is IoT? (10 points)
(b) Please give an example of IoT applications. (5 points)

3. Pease design a C program to print out leap years between 2000-3000 (AD); how many leap years we will
have? (10 points)
P.S. conditions for leap years:
a. years which are divisible by 400
b. the other years which are divisible by 4, but not 100
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