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Ravindu Bandaranayake

1. What is the firmware that runs immediately after the computer is turned on?
eO@IMDE on VR ©iDS HOBEw O® SO0Gr pese?

1) Bootstrap loader 2) BIOS 3) POST 4) CMOS 5) ROM

Answer: 2)

The BIOS (Basic Input/Output System) is the correct answer because it is specifically designed to run
immediately after the computer is turned on.

BIOS (@@» e)m/ebe)s oadn) SO0 BEnd dsfes du odutnmn 6fn D¢ Da®
Hosew O o0 Jecsimensl SO DO S ASS.

1) Boot strap loader : While a boot loader is involved in the boot process, the BIOS initializes and
starts this process, making it the next immediate firmware.

Boot strap loader_; boot loader ®e5 boot process o0 08D O o, BIOS @@ HwOR®
MO8® DO OB O e SOMMrE OO0 & DOd.

3) POST (Power-On Self-Test): POST is a diagnostic process that occurs after the BIOS, checking
hardware components for errors. It is not the first firmware to run upon startup.
POST(Power-On Self-Test) : POST o&) ecje e cadro® 6:00n oduie 208, BIOS &g
oad 8e O 60i® 85E0r HWORKH. Ok MHOBHEEE Htew O® g &S50®
emed.

4) CMOS (Complementary Metal-Oxide-Semiconductor): CMOS is a type of memory used to store
BIOS settings, but it is not the firmware itself.
CMOS (Complementary Metal-Oxide-Semiconductor) CMOS w& BIOS cioa® @) 5380
28 DO Pw DLORE. YD O S5®ES emMed.

5) ROM (Read-Only Memory): ROM can store firmware, including the BIOS, but the BIOS is the
specific firmware that runs immediately after the computer is turned on.
ROM (Read-Only Memory): ROM &0 BIOS gin® &80r® o) ¢ ouw. 8% BIOS oy
aSomnn ofo § Do fusien s Berdm S80r® 8.

2. Which of the following devices has cache memory installed?
oo HHS €0Or QE DD Pown S WO e ?
1) Monitor / e@)&00w®
2) Scanner / e5e0HOw
3) Projector / egessiOb
4) CPU/ @5 eoed® Swnmo
5) On file server / e®)®) 6E3)E)wBW

Answer : 4)

Option 1

According to this option, it is false. A monitor only displays output and does not process data, so no
cache memory is required or installed inside it.

c0® SWEEWO gud, d® HEOS 5. EAHVOWE ©HECIDN® VI N MO B HIVHD &
eMWOB, OIS O® HE DIV PHBRE FOGS 6:ED 68 SIBND DO EIMDL.
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Option 2
According to this option, it is false. A scanner only captures images or text and sends them to the
computer, and it does not contain cache memory because it has no need to store instructions or

frequently used data.

c0® SWEEWO amP, X HOOS 8. SMAONE O 6o cog CRIMT BHI®D WO S3®HNWRO
©O® DO, €oees 6 SO MM WOD 5D G HPD FOOS eMOM VDS O OOW
ODD® FRe® 6MES.

Option 3

According to this option, it is false. A projector only shows visual output and does not perform data
processing, so cache memory is not used inside it.

c0® SWEEWO guY, X HOOS 5. EEIESIOONS avs OHCIDD CPIMD SN OO D
IR B eMDOB, OVBS O® BE DD VWO MOD) eMED.

Option 4

According to this option, it is true. A CPU contains cache memory (L1, L2, L.3) because it needs
extremely fast memory to store frequently used instructions and data to improve processing speed.
c00® BWEEWD auP®, K o8 8. rwEd dvn i ExE 53® ce®m 50 DB DO
coced o® edn ®AR) 5300 gBrRs cBvHd Pown advs 8% s CPU dnw )OH
®owe (L1,L2,L3) 8w 8.

Option 5

According to this option, it is false. A file server may use large storage and RAM, but the device itself
does not include built-in cache memory like a CPU does. Cache memory refers specifically to high-
speed memory inside processors, not servers.

c0® SWEEWO auY, X OB 5. 6MWIY) GEDIE)NVRE SRR GO ©5 RAM :do) D¢

ot 98, CPU dmi 608 £)00eld® IST-935 D)10H Dwn Hiaey emed. D)0 DDW®
SeBecns Hems WOSEs eeHnd NE i Gedd® PHMHD Bo EEDIL)INDRND eMEd.

3. What is the one's complement of decimal -12 ?
CHRm -12 8 dend gaonn newe?

1) 000011002 2) 11110011, 3) 00110011,
4) 11110100, 5) 11110000,
Answer:2)

Step 1 : Convert -12 to binary. In binary form -12 is represented as 00001100.
Step 1: -12 €800 200 ©ldbomn DOS. €000 MMoens -12 Hotwegnn wosess 00001100,
eRES.

Step 2: Apply 1's complement to the binary representation. Complement means flipping all the bits
(changing 0 to 1 and 1 to 0). So the complement of 00001100, is 11110011,.

Step 2: €0@® OO 18 HROD®B ERIESD. FAZODG OFeHS GLHs woOSes BruE® &Q
esoe®d (0,1 2908 1,0 A0S e cooad H3®). O®dx 00001100, & gagown OSes
11110011, e8.

So the correct answer is 2) 111100115.
O® S HOOE B8O 2) 11110011, 8.

4. (B.0+ C.D).C+ C.B Solve this boolean expression.
600 QRWY) LSWMBNE 6O WOSIN.

e 2)C 3)0 41 5)D
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Answer:4)

This trivialization can be done using Boolean rules as follows.
c®® &® 530 ooy MHWMOKD YBWS) 55 @D O Bewe ade.

(B.0+C.D).C+C.B

(B.1+C.D).C+C.B Inverse law (g8e@i® &3)©)
(B+C.D).C+C.B Identity law (©b®e)@s &3)
(B+C+D).C+C+B De Morgan’s law (¢, @b geBww)
B+C+D+C+B Redundancy law (056355 &2)0)
B+B+C+C+D Commutative law (&3)e€® &5)®)
1+C+C+D Inverse law (28e@i® o®)®)

1 Identity law (0b®&@s ®3)w®)

5. Which of the following is correct ?
oY OEHS 6CORN HOIOE newie?

A. Maxterms are used to create a POS expression. Maxterms, POS gmeans 60 o)) D0O3.
B. Minterms are used to create a POS expression. Minterms, POS gmmoscs o800 ®)idm) DO3.

C. Energy consumption is higher in simplified logic gates. ®0@ g OB 00O DER®SH
odenismn O&w.

1) Aonly. 2) Aand B only.  3) C only. 4) B only. 5) B and C only.
A R, A &) B co. C coh. B cof. B &) C 0.

Answer:1)

1.Minterms:

- Minterms are used in the SOP (Sum of Products) expression.
SOP (@fimnsien dny gmon®) @ Minterms ®)dm) 8.

- Each minterm represents a product term where all input variables appear once, either complemented
(denoted as 0) or uncomplemented (denoted as 1).
% O minterm & BS Bog ME)® TOEBLS GHROD® (IDE3® 0) 6®) GHROD EMON
(OBezsn 1) eee 8 BON g D fim oens Hewismw OG.

- Minterms are the terms in a Boolean expression where the output is 1 for a specific combination of input
variables.
Minterms ©g) 5E0m §eE)® ©eEisNR B m o5 1 O PRHS cmeed aid e 6d.

- In a SOP expression, minterms are combined using the logical OR operator to represent the function.
SOP gmmsnd, Gon Sotemne 530 oesm =B OR cPemnrp® =dm DO8eS minterms
SDED DO EIed.

2. Maxterms:

- Maxterms are used in the POS (Product of Sums) expression.
POS (dnnsfes @fim) gmms d@ Maxterms e)dm) 8.

- Each maxterm represents a sum term where all input variables appear once, either complemented
(denoted as 0) or uncomplemented (denoted as 1).
& & maxterms O BS Bwg Me)» OOESGLS GHROM® (80Ez3® 1) o) aguEdn D
(BoEzsw 0) eEe 9 BN i Do Oy ©ers Sewlksow DOG.

- Maxterms are the terms in a Boolean expression where the output is 0 for a specific combination of input
variables.
Maxterms ©8) SE0® &) ©oeRIsH®E e SHe)mn (0 0 YRS cwmemed a8 ©e 8.

- In a POS expression, maxterms are combined using the logical AND operator to represent the function.
POS pmmacm, Gon SHotegnn 560 oeem mbHm AND c@esnn® :dm DO8e) maxterms
SVED DO EIe.
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Minterms and maxterms facilitate the simplification of Boolean expressions through techniques such as
Karnaugh maps, Boolean algebraic manipulation, and tabulation methods.

mes) B80S, IRNS 8w axdodR o X’ H3e® PR i BEBE VO HOM YCES LWOD
eoe H3® oesm minterms ©& maxterms OHEDS ©SRkE.

By identifying redundant terms, common factors, or complementary pairs among minterms or maxterms,
Boolean expressions can be simplified to their minimal forms, reducing the number of logic gates required
for implementation and improving circuit efficiency

g80sm e, eole N 68 GHEOD VR GO HEM ®iS5ePS, YRS LM®S EOE BOEd
MO ORD Be BE od 00, OGBS 8 Husew HO® e godrs MOBD IO ©®MD &)
530 oo o800 MHEBPMD 8 Ewe) HO® Be BE HDH®.

6. Which of the following best represents total participation in an EER model?
EER e@adom absn oom@sidn eaEsie SHerismnn woses csom ks oo &2

1) Every instance of an entity must participate in at least one relationship.
ML 6@ GOSIDTD IR Dmens 8 HPISIMORMO EHWEB® B® @H®.

2) Some instances of an entity may not participate in any relationships.
aMbonD 6060 o8 5t HTISIMOEWO EHDE® MDD ®IW.

3) An entity must have a key attribute for total participation.
MODRDO SO COMBTOR BEM) PHOT CORDERINDD HJI® EME®.

4) A relationship must include all entities in the database.
HBSVMORWO 5 ©F)eEd BRE® HMLD HNES B EH®.

5) Participation is restricted to entities in subclasses only.
OOHDDTOD COHOR HMODORD oIS &) 68.

Answer : 1)
Explanation / etat€@ S0®

e Option / &>@en 1

In an Enhanced Entity-Relationship (EER) model, total participation means that all instances of an entity
are required to participate in at least one relationship with another entity in the specified relationship
type. This is typically depicted in an EER diagram with a double line connecting the entity to the
relationship.

85080 Hmbo-o8aside (EER) emadom, b oeom@sidn osfens aesmd wosies), Scom
O8RSV OL®E NE ONT HMLORE 6B GOP HXE®RS & HFSIMORDO G®me® 80
HMODRD BOER O8I gdvs ADRE. 6®n EPBers EER odomn Sotognn 20 giH
90, 0800 HPISVMORD HEVSR WON 850 LMD &Lo.

e Option / 8wgen 2
This describes partial participation, not total participation.
eOn aben EHMBBON MO LY CHMBEBOG JESHO WOR.

e Option / 9w 3

Key attributes are used to uniquely identify an entity but are unrelated to the concept of total
participation.

B Q@RS DM WOREE OSSN GHDS CRE HED @ISRV HYS &) oBaben
ODRBOD SEAE, B WEERD HPINR xed.

e Option / SnGew 4

Total participation only concerns one entity and its participation in a specific relationship, not all entities
in the database.

08aben Be®BBON go)E OSes O HMLDRE 0 HEOD SEVSAMORHND O LHWBSOD
B ey ofe)ed &t Bog® HMOD eed.
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e Option / 8>@sw® 5

This refers to specialization or subclass relationships in the EER model, which are different from the
concept of total participation.

e®® EER gwaBed Se@Bmomn o) coced o8sm 60 6wy o8, 58) aben oeem@sion
BEE, BwEErD O8) O 8.

So, the correct answer number is 1.
O0S®), HOIOE BEROL o 1 ©8.

7. Which of the following is/are correct about database keys?
e ©8e) KOl HEISNEHS cHm KHEeHS SRS QO HOTOEE?

A. Primary key is a subset of candidate keys.
208 nd Ky gesen ROl OR €8 VEMOE.

B. Alternate key is a subset of candidate keys.
SoEe 0nd ©y geswen Kol DR € PRMOE.

C. Primary key is a subset of alternate keys.
208D nd Ky SwEe Kudt O €& EMED.

1) Aonly. 2) Aand Bonly. 3) C only. 4) B only. 5) B and C only.
A 8. A &) B cof. C eod. B eod. B &) C c@f.
Answer : 2)

Explanation / ete€@ H83@

o Statement / @X92® A
This is correct. A candidate key is any set of attributes that can uniquely identify a record in a table. Out
of these candidate keys, the database designer selects one to be the primary key. Therefore, the primary

key comes from (is a subset of) the candidate keys.

ePK BHNOER. geden KNoD By DVDD &5 LMD FHNS RO HEDMH®D &I I
QINe® BYHEH. P geden uor guds, By ©Fe) SODMWOr OB VN0 6RE O
60 @8. OB, OB O ciBeBes (Co NEDHD) e wHor ORS

e Statement / ge)xo® B

This is correct. An alternate key refers to any candidate key that is not selected as the primary key. So,
alternate keys are part of the set of candidate keys.

e®n HNOER. SwEde Yo Y B VPO 6ERE IO EM®S D® gedier BHOD. HAS,
Swde 0ndt geden ROl DOOEEE MOS.

e Statement / gm®® C

This is incorrect. The primary key is a specific candidate key, and it is not a subset of alternate keys. In
fact, alternate keys are those candidate keys that are not selected as the primary key.

600 NOER. 08D YO 5ED gessed CHON B O O SBES CYOPBER €8 NEWDE
emeEd. Y DXenaR, dwEd KHOr XY YR N0 6EE 6MI0) MM geden BHOr 5.

Therefore the Correct answer is 2)
OB HOOE SEWO 2) @

8.  What is the output of the following Python code?
oon oBns exmed ofe)mn e ?

data = {"a": 1, "b": 2, "c": 3}
result = {k: v**2 for k, v in data.items() if v % 2 == 1}
print(result)

D ['a': 1, 'c': 9] 2y {'a': 1, 'c': 9} 3) {1, 9}
4) {'a', 'c'} 5) {1: 'a', 9: 'c'}
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Answer : 2)

Let's consider the process of this python code step by step.
60 oBus ewed HwWORn Brudeds B8wdld oED ARY.

data = {"a": 1, "b": 2, "c": 3}
A dictionary named data is created with three key-value pairs:
data ®® dictionary &S G0-G6O® GOE DS O SONB DO G

Key 'a' hasthevalue 1/ 'a' o0 1 goo &g
Key 'b' hasthe value 2/ 'b' ©xod 2 oo &t
Key 'c' hasthevalue3/ 'c' o®o 3 goo g

result = {k: v**2 for k, v in data.items() if v % 2 == 1}
This line uses a dictionary comprehension to create a new dictionary called result by iterating over
each key-value pair in data.

data & & 8 YT OK VRO @ OPLoHG H3e®S result =8 = dictionary
o HLDw HOPO 00 eSEr MMID WOR.

data.items() returns an iterable view of key-value pairs, allowing the for k, v in
data.items() part to loop through each (k, V) pair in the dictionary.

data.items() wxdr-gon QOEROR SHOPLoMGE @M €6, for k, v in data.items()
emoe dictionary dewd® 8% &8 (k, V) goe ®0®) @3 530 98 CEE.

ifv % 2 == 1isa conditional statement that checks if the value v is odd (i.e., the remainder when
divided by 2 is 1).

ifv %2 ==1 oy v goe 5 € 05 ol D05 cmSeced oD LMOrd. (B8, 2 &
ede 80 953w 1 @8d).

For each key-value pair where v is odd, the comprehension creates an entry in result where the key is k
and the value is v**2 (the square of v).

vV Duies aid o ol GO0 QORNS HEmM®, Krd k o® gmn V2 (v & dborn) O
result oeom ednns SO e DOR.

print(result)
This prints the result dictionary to the console.
e®® result dictionary &z emsfeeird e DHOG.

The dictionary comprehension filters out only the entries from data where the value is odd and then
squares those values.
dictionary @88 gow e o ©6d ¥ Vs BL® DO LD CRID GIE DOOS.

In data, the odd values are 1 (key 'a')and 3 (key 'c"). The value 2 (key 'b") is even, so it is
excluded.

eBo0E, Aes agows 1 (key 'a') o@® 3 (key 'c') 8. g®o 2 (key 'b') 903ed €8, OSeS
OB VHO DO L.

The result willbe {'a': 1, 'c': 9} / =59ee dged {'a': 1, 'c': 9}

9. What is the output of the following Python code?
ooy oBns emed ofe)mn newe?

result = [x**2 for x in range(5) if x % 2 == 0]
print(sum(result))

1) 10 2) 20 3) 14 4) 6 5) 18

Answer : 2)
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Let's consider the process of this python code step by step.
600 oGud emed HwWHRr B8rdeOs BwHd HEM VRY.

result = [x**2 for x in range(5) if x % 2 == 9]

range(5) generates numbers from 0 to 4 (i.e., [0, 1, 2, 3, 4]).
range(5) @8« ((0)) 80 (4) &30 &3 Saan OB (B8, [0, 1, 2, 3, 4]).

if x % 2
if x % 2

= 0 is a conditional filter that only includes numbers that are even (0, 2, 4 in this case).
= 0 05 O30 ©dX) SRS HHES O cMSERRD. (6@ gOSDE 0, 2, 4).

x**2 is the expression that squares each X that passes the filter.
X*¥¥2 (08 ewmFeEBR oamd 0 O O X DG WO WGHHE.

Finally those values are added into result list.
aoomed O gowrs result EiB380d0 medn DOGS®E.

x=0-20%2==0— True, so 0¥*2 =0
x=1-2> 1% 2==0 — False, so it is not included
x=222%2==0— True, so 2**2 =4
x =32 3% 2==0 — False, so it is not included
x=424%2==0— True, so 4**2 =16

Then result list stores the following values.
®80 result EIGENCEOS com FOORS GIR) 68.

result = [0, 4, 16]
print(sum(result))

The sum() function calculates the sum of all elements in the result list.
sum() Gown 50 EiIBENES &5 BrHE® JErHKOR dDND GOHIHG DOBE.

sum([0, 4, 16]) will return 0 +4 + 16 = 20.
sum([@, 4, 16])) @B 0 +4+16=20 @@ ece) &wm.

The code prints 20 to the console. So, the correct answer number is 2.
enn cMmSERIRED 20 YeInn OB, OBH®), HOIOE BENOL gown 2 8.

10. What is the output of the following Python code?
oon oBns emed OHe)Mmne NBSE?

List = [[1i for 1 in range(3)] for j in range(3)]
List[@][1] = 10
print(List)

1) [[e, 1, 2], [e, 1, 2], [6, 1, 2]]
2) [[e, 10, 2], [0, 1, 2], [0, 1, 2]]
3) [[1e, 1, 2], [e, 1, 2], [6, 1, 2]]
4) [[e, 1o, 2], [e, 1o, 2], [0, 10, 2]]
5) Syntax error

Answer : 2)

Let's consider the process of this python code step by step.
600 oGud exmed HwWHRr B8rdeds BwHd HEM VRY.

Outer List: [[1 for 1 in range(3)] for j in range(3)]
The outer comprehension iterates j from 0 to 2 (3 times in total) to create 3 separate lists.
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cDa® EIGEY 38 BIEP0 MBO EIGERD, j, 0 80 2 30 (Bgbtnens 3 OMOS)
20DLHRG DOB.

Inner List: [1 for i in range(3)]
For each j, a list is created by iterating i from 0 to 2.
o® j ecm® i, 0 80 2 £550) 0o 53608 EIGENDE ®ey Eed.

So, [1 for i in range(3)] produces [0, 1, 2] each time.
oS, [1 for 1 in range(3)] & g0 [0, 1, 2] 5e0B.

Thus, the final structure of List is,
e® g0, iBened §OO® OFHK OGS,

List = [
[e) 1.’ 2])
[e) 1) 2])
[0, 1, 2]
]
List[@][1] = 10 updates the element at row 0, column 1 in List.
List[0][1] = 10 eiB6ned 0 esged, 1 HOWED JEIO®D EOSMRD WOB.

The value at List[@][1] changes from 1 to 10.
List[0][1] & gow 1 80 10 =50 o= 8.

After making the modification, List becomes,
cOmne 580 B BB on EBend,

List = [
[@_, 16.’ 2].’
[@_, 1.’ 2].’
[0, 1, 2]

]

The printed output will be, / € oBe)ae Oged,
[[91 19) 2]-‘ [e) 1) 2].’ [e.’ 11 2]]

So, the correct answer number is 2.
OO5), HOOE BSEHOT Gow® 2 ©D.




