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This exam consists of 50 tasks; maximally 2 points per good answer, All tasks require you to write words or
senfences on your exam paper. Write clearly: illegible writing will be counted as a wrong answer.

Instructions: for phrases 1 to 5, write down the verb from the box that fis best

dwell corroborate press relieve do
L.to__ ch_arges
2. ;co _ .on Hﬁéf01tune
3.to___ harm

4. to poverty

5.t0 a statement

Instructions: for phrases 6-10, write down the preposition from the box that fits best:

from ~in of on to

6. to help someone ___ several ways
7.to admit ___ many wrongdoings
8.people _ different walks of life
9.to Wélk __aslippery surface

10. to ask advice your parents

[Instructions: for expression 11-15, write down the noun from the box that fits best

a notion a balance a meeting the cause an engine

11. to facilitate
12. to determine

13. to overhaul

14. to popularize
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15. to strike

Instructions: Match the words in the box with the words 16-20 that come closest in meaning.

(contrite spare obvious shabby despite

16. contemptible

17. extra
18. penitent
19. notwithstanding

20. clear

Instructions: for sentences 21-25, write down the word in parentheses that best completes the sentence.
21. It is (farther / more far) to fly from here to Dubai than to Bangkok.
22. Kareem pursucd Rosa for 7 years. (Eventually / Although), in 2014, he married her.

23. She really has turned into quite a (scholar /scholarly) with many well-reccived articles on the
economics of poverty to her name.

24. Why is it that in China there are (fewer / less) women than men?

25. Have you (once / ever) forgotien a password for a website or a bank account?

Instructions: rewrte the following senlences, 26 [o 35, correcting any errors in spelling, grammar, or
punctuation that you find.

w

26. The top three students in the class is going 1o receive awards
27. 1 find it curiously that Greta and John always sits together in class.

28. Who are going to cook dinner for me tonight

29. What you are doing since breakfast?

30. Edward’ s hobby of fixing up old cars makes him neglecting his girlfriends Janice.
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31. After the theft of his wife’ s, Conrad take better care for his own cellphone.
32. The gangsters never admitted his guilty.

33. The woman which car collided with a truck was miraculous unharmed.

34. Their is no real different betweén the political parties.

35. That is me sister, standing thefe in the phdtograph néxt of my féther. |

[nstructions: Read sentences 36 to 45, paying close attention to the underlined words. If the word is correct
wiite  “Correct” on your exam sheet. If the word form is not correct, write the correct form. Do not add

extra words.

36. For most workers, commute from work to home and back is a joyless waste of time.

3. But Iain Gately, in his book Rush Hour, argues, vivid, that the daily commute is an opportunity.

38. Commuters can live in pleasant suburbs, and listen to the radio on their way to the city where they work.
39. Commuters who travel by train can catch up on sleep, reading a paber, or check email on their phones.

40. And a commute can also be exercise for those who cycle to work instead of driving there.

41, But corhmuting can be horrible too, with overcrowding trains and jammed highways.
42. There are predicts that the daily commute will become a thing of the past.
43. This because more and more people will work from home at last for some of the time.
44, In addition, many offices will require fewer workers because of the automatization of many tasks.
45. That will be a problem in itself, and there might come a time that Workers wished they still had a commute.
Instructions: Read each sentence 46-50. If the underlined part is correct for the given sentence, write
“Correct”  on your exam sheet. If the underlined part is incorrect, write down the corrected form.,

46. On Saturdays, Frances gets up early to do laundry and cleaning her room.

47. A spirited debater, Dennis usually gets the better of his opponents.

48. Exhausted by a four-hour hike in the summer heat, a car luckily gave us a lift.
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49. After what he did to me that night, I have never been able to trust him again.

50. To me, a good breakfast consists of fresh bread, an egg or two,

some good jam, and drinking two cups of
coffee with milk and sugar.

End of the English exam
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1. Theterm » although originally a complimentary word for a computer enthusiast, now has
a derogatory meaning and refers to someone who accesses a computer or network illegally.
A. sucker
B. spammer
C. pirate
D. hacker
E. cracker

2. The __is the main circuit board of the computer.
A. motherboard
B. chassis.
C. control unit
D. prbcessor
E. USB

3. Buses consist of a data bus and a(n) bus.
A. address

~ B. analog

C. digital
D. memory
E. system

4. Suppose you would like to SQL command to revoke a table definition. Which of the following
statement should you use?
A. REVOKE TABLE
B. DELETE TABLE
C. REMOVE TABLE
D. DROPTABLE
E. ELIMINATE TABLE

5. Which of the following descriptions about relational database model is correct?
A. There is an order on the tuples of a relation.
B. Each tuple in a relation must be unique.

- C.  Each attribute in a relation schema may be multi-valued.

D. Each attribute in a relation schema may be composite.
E. None of the above is correct.

6. Which of the following does not belong to 3-tier software architecture?
A. Presentation tier
B. Business logic tier
C. Data service tier
D. Physical tier
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7. Consider 8-bit integers. Which of the following is the binary representation of “-5” when using 2’s
complement?
A. 10000101
B. 10000110
C. 11111010
D. 11111011
E. 11111001

8. Which of the following is the result of 0x2a8f @ Oxa%e, where @ indicates  “exclusive or” 9

A. 0x83cl
B. 0x280e
C. Oxabcf
D. 0xd3dd
E. 0x2a8f

9. Which of the following is the result of 0x2a8f+ Oxa94e, where + indicates “addition”?
A, 0x83cl

B. 0x280e
C. Oxabcef
D. 0xd3dd
E. Ox2a8f

10. Flash memory chips are a type of , which means they consist entirely of electronic
components, such as integrated circuits, and contain no moving parts.

A. fixed disks

B. redundant array of independent disks
C. floppy disk

D. solid-state media

E. external hard drives

11. What is the remainder of 2"™/107

MU 0w
N N O

12. Which of the following Operating Systems requires more than one core?
Real-time

Multiprogramming

Time-sharing

Virtual machine

None of the above

moowp
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13. What is the subnet mask of a Class B with maximum of 32 subnets?

A. 255.255.248.0

B. 255.255.252.0

C. 255.255.255.0

D. 255.255.255.128

E. None of the above

E.

E.

t

B.
C.

D.
E.

B.
C
D

C.

D.

C.

o

14. Which of the following statements is false?
A.

Each /O device has a device controller and needs a device driver to interact with operating

system. :
Semaphore is used to do concurrency control between different processes.

I/O devices use a routing mechanism to signal the operating system upon the occurrence of an
event. A

When thrashing occurs, the operating system will reduce the degree of multiprogramming.
None of the above.

15. Which of the follbwing statements is false?
A.

Both TCP and UDP provide services to higher layer protocols. '

Multiple higher layer protocols can be multiplexed onto a single UDP or TCP layer.

Each of these higher layer protocols are then differentiated by means of port numbers.

Port numbers can be pre-defined by network administrators and are therefore referred to as "well
known ports".

None of the above.

16.  Which of the following statements is false?
A,
B.

Routers with at least one interface in the backbone area are called Backbone Routers

Routers with interfaces within this network but with at least one interface to another
administration” s network are called Boundary Routers.

Routers within the networks of large organizations often learn about connectivity using link-state
protocols, such as SNMP, .

Packet forwarding is the task of dealing with moving individual packets.

None of the above.

17. Which of the following statements is false?
A.
B.

HTTP is a push protocol; the server pushes information to the client. _
HTTP is a stateless protocol. In other words, the current request does not know what has been done
in the previous requests.

HTTP allows systems to be built independently of the data being transferred.

A URL is used to uniquely identify a resource over the web

None of the above.
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18. A high-speed network is capable of transmitting 100Mbits per second. Consider a video file of 300
Gbytes. How long does it take to transmit the file without considering the overhead?

300 seconds

3000 seconds

2400 minutes

400 minutes

None of the above.

mUO0W e

19. The execution time of J1, J2,and J3is 24, 3, and 3, respectively. Assume the arrival order of these three
jobs is J1, J2, and J3 and their arrival time is the same. What is the average turnaround time if the First-
come-first-served scheduling policy is used?

A. 13
B. 25
c. 27
D. 10
E.  None of the above.

20. Which of the following statements is falsc?

A.  Deadlock will not happen if all the resources are preemptive.
Resource allocation graph is used to represent the system state.
A circle in a resource allocation graph means deadlock.
Deadlock will slow down the system performance.

mY 0w

Nonc of the above.

R ERE (40%)
1. Consider the following C function: (10%)
int f(double x, double n)

{
if (n<=1) /* JE n B2/ NN 1Y
{print( “error\n” ); exit;} /* §43% » FRFLE T */
if (x < n) 2 HIER x B /NP n ¥/
return 0;
X=x/n;
return ({(x, n)+1);
}

A. Whatis (8.5, 2.0)?
B.  Give the mathematical function of f(x, n).

2. Consider the following CPU: (10%)
Intel E5620 Xeon CPUs at 2.4 GHz,
Besides, there are three levels of cache, and their performances are as follows:

® L1 Cache hit: 6 cycles
® L2 Cache hit: 24 cycles
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® 1.3 Cache hit: 96 cycles
® Memory: 384 cycles

The probabilities of various cache hits are as follows:
® L1 Cache hit: 60%
® [.2 Cache hit: 70%
® L3 Cache hit: 80%

Note that L1 is first checked for a memory access. L2 cache is checked only when L1 cache is missed, 1.3
cache is checked only when L2 cache is missed. When all three caches are missed, memory access i~
conducted. What is the average time for a memory access? Please show how you compute it.

3. Assuming a physical memory of four pages, give the number of page faults for the reference string
abgabdecabadecgde for each of the following policies. (Initially, all frames are empty.) (10%)

A.  Optimal page replacement

B. LRU

4. For each of the following applications, determine whether you would use TCP or UDP and explain
why. (10%)

File transfer

Video streaming
- Tele-conference

DNS query

Online game

WO awp
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P 01 0.025 | 0.05
Za 2.33 1.96 | 1.645
t,(11) 3110 259 220
1, (14) 2.98 2.51 2.14
7,(25) 279 238 2.06
1, (27) 271 237 205

22 663 | 502 | 384

222 ] 921 | 738 | 599

223 1134 | 935 | 781

Q) 1328 | 1114 | 9.49

F,312) | 595 | 447 | 3.49

F,(412) | 541 4,12 3.26
Note: & = P(z > z,)

1. On average, one email comes in every 5 minutes for a customer service account. It is known that the
number of emails follows the Poisson distribution. What is the probability that no more than 2 emails in 10

minutes? (15 43)

2. A consumer group wants to estimate the proportion of university students that have part-time jobs. Within
the error of 3% with 90% confidence, how large the sample size is required? (15 43 )

- |3. A particular brand of cookies comes in three different favors. Let 4; = {vanilla}, A2= {chocolate}, As=
{berry}. Let prequal the probability that the favor of a piece of cookie selected at random belongs to A4, 7
=1, 2, 3. Given the significance level 0.05, test the null hypothesis
Hy:p =04, p,=04, p,=02
using a random sample of 77 = 480 pieces of cookies whose favors yield the respective frequencies 212,
198, and 70. At the 0.05 level of significance, is there evidence to reject the null hypothesis? (20 43)

4. Independent random samples of the heights of adult males and females vielded the following results:
Males: 7= 15, x =175 cm, sy =6cm;
Females: m=12, ¥ =160 cm, sy =5cm.

At the 0.05 level of significance, is there evidence to reject the null hypothesis' Hy:py2p, 7 Q04

5. An advertising agency plans to test the effect of social media advertising on product perception. An
experiment is designed to compare four different social media advertisements, A, B, C, D, each with
different advertising approaches. The agency asks for 5 students to watch through all four advertisements
and then rate each of them with ranges from 1 to 10. The scores for the 5 students are as follows. Give the
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significance leve] of 0.05,

Internet Advertisements
A B C D

7
6
8
5

~ o o |

Students
B wW D
~N O oI s
= N W N (w

| 6 10

a. Is there cvidence of a difference among the internet advertisements? (1541
b. Does the blocking have a significant effect in reducing the random crror? (15493

s
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1.  Given a list of input data: 12, 2, 6, 7, 9, 5, 17, 7, 1, 56, 33, 6, 25, 3, 24
A. (3%) Construct a Binary Search Tree.
B. (4%) Construct a B tree (of order 2).
C. (3%) Why is B tree better than Binary Search Tree? Please list the reasons.

2. Given the following tree T, please visit nodes in T with three traversal methods.
A, (4%) VWhat is the POSTORDER traversal of T?
B.  (4%) What is the INORDER traversal of T? / \

Ci (4%)7What is the Depth First Search (DFS) of T? D L
| /\ AN
MU R
7 /S S
P N Z
N\
J
/

3. Given a list of input data: 12,3,4,2,8,24,9

A. (4%) Perform Quick Sort (partition sort) step by step and provide its
complexity.

B. (4%) Perform Heap Sort step by step and provide its complexity.

4. In the following graph, nodes are represented as alphabets and 1inks contain

costs. '

A. (4%) Please perform a branch-and-bound search to find the optimal
(minimum) path from R to E. Please draw a tree to show your process.

B. (4%) Can you perform a best first search on the above graph? Why?

C. (4%) VWhat are the similarities and differences between genetic algorithms

and hill climbing? »
K— B_2 R
S
E 3 F 7] P

5. In the following graph, nodes are represented as alphabets and links contain
costs.
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A, (4%) Please use the Prim s algorithm to develop a minimal spanning tree
and a dendrogram, respectively. You should show the process.

B. (4%) Please use the Kruskal’ s algorithm to develop a minimal spanning tree
and a dendrogram, respectively. You should show the process.

K _B_2 R
S
E—5—F—— P

6. (8% Write a procedure to determine whether two 1inked lists A and B arc
identical.

7. (8%) Write a recursive algorithm to duplicate a binary tree T.
8. (5%) Is the linear array a suitable data structure for a queue? Why?

9. For a graph G = (V,E), V={0,1,2,8,4,5,86, 7}, E={C0, 1), €0, 2), (0, 7), (1,2), (2, 3),
(2,7),(3,4),(3,5),(3,7),(4,5),(5,6),(6,7)}, and the cost for above edges are
{13,16,27,11,20,22,19,18,29,15,26,11}, respectively,

A. (8%) Use a Depth First Search-based and a Breadth First Search-based algorithm
to determine the minimal spanning tree.
B. (7%) How do you detect a cycle in a MST algorithm?

10. A, (7%) Write a recursive program to calculate the n-th number of the Fibonacci
sequence (/i = F + Fe, with the seed values /4= 1 and A= 1)
B. (7%) Write a non-recursive program to solve the above problem.




