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1. What role does the Arithmetic Logic Unit (ALU) play in von Neumann architecture? 

fjdka kshquka wlD;sh ;=< wxl .Ks;uh yd ;d¾lsl tAllh (ALU) bgq lrk ld¾hNdrh l=ulao@ 
 

1) Stores frequently accessed data for quick retrieval.  
blaukska ,nd .ekSu i|yd ks;r m%fõY jQ o;a; .nvd lrhs' 
 

2) Executes instructions fetched from memory.  
u;lfhka ,nd.;a Wmfoia l%shd;aul lrhs' 
 

3) Performs arithmetic and logical operations on data.  
o;a; u; wxl .Ks;uh iy ;d¾lsl fufyhqï isÿ lrhs' 
 

4) Controls the flow of data between the CPU and memory.  
CPU iy u;lh w;r o;a; .,dhdu md,kh lrhs' 
 

5) Manages input/output operations.  
wdodk$m%;sodk fufyhqï l<ukdlrKh lrhs' 

 
Answer : 3 ) 
 

Let's explain the statements in the above question. 
by; m%Yakfha we;s m%ldY fufia meyeÈ,s lruq' 
 
1) Stores frequently accessed data for quick retrieval. 

blaukska ,nd .ekSu i|yd ks;r m%fõY jQ o;a; .nvd lrhs' 
 

This function is typically performed by the cache or main memory, not the ALU. 
fï ld¾hh idudkHfhka jdrl fyda m%Odk u;lh u.ska isÿ lrhs" ALU u.ska isÿ fkdfõ' 

 
2) Executes instructions fetched from memory. 

u;lfhka ,nd.;a Wmfoia l%shd;aul lrhs' 
 

The execution of instructions is managed by the control unit (CU) of the CPU. The ALU only performs 
the operations specified by these instructions. 
Wmfoia l%shd;aul lsÍu CPU ys md,k tAllh ^Control Unit - CU& úiska l<ukdlrKh lrhs' ALU 
ys fuu Wmfoia u.ska ks¾foaYs; fufyhqï muKla isÿ lrhs' 

 
3) Performs arithmetic and logical operations on data. 

o;a; u; wxl .Ks;uh iy ;d¾lsl fufyhqï isÿ lrhs' 
 

In von Neumann architecture, the ALU is a critical component of the CPU (Central Processing Unit). 
It performs all arithmetic and logical operations on the data that the CPU processes. This includes 
operations such as addition, subtraction, multiplication, division, and logical operations like AND, 
OR, NOT and XOR.  
fjdka kshqudka wdlD;sfhys" ALU hkq CPU (uOHu ieliqï tAllh& ys ;SrKd;aul wx.hls' th CPU 
ilik o;a; u; ish¨ .Ks;uh iy ;d¾lsl fufyhqï isÿ lrhs' tl;= lsÍu" wvq lsÍu" .=K 
lsÍu" fn§u jeks fufyhqï iy AND" OR" NOT iy XOR jeks ;d¾lsl fufyhqï we;=<;a fõ' 

 

4) Controls the flow of data between the CPU and memory. 
CPU iy u;lh w;r o;a; .,dhdu md,kh lrhs' 
 

This is typically the role of the control unit (CU) and memory management unit (MMU), not the ALU. 
fuh idudkHfhka md,k tAllfha ^CU& iy u;l l<ukdlrK tAllfha ^MMU& ld¾hNdrhla jk 
w;r ^ALU& ys ld¾hh w;rg wh;a fkdfõ' 
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5) Manages input/output operations. 
wdodk$m%;sodk fufyhqï l<ukdlrKh lrhs' 
 

Input/output operations are managed by the input/output controllers or devices, not the ALU. 
wdodk$m%;sodk fufyhqï l<ukdlrKh" wdodk$m%;sodk md,l ^Input$Output Controllers& fyda 
WmlrK ^devices& úiska l<ukdlrKh lrhs" ALU úiska lrkq fkd,efí' 

 

So, the answer is 3). 
tneúka" ms<s;=r 3) fõ' 

 
2. What is the name given to data consisting of descriptive characteristics that cannot be measured 

separately? 
fjka fjkaj ueksh fkdyels úia;rd;aul ,laIK j,ska iukaú; o;a; yÿkajk ku l=ulao@ 

 

1) Quantitative data / m%udKd;aul o;a; 
2) Qualitative data / .=Kd;aul o;a; 
3) Discrete data / úúla; o;a; 
4) Spatial data / wjldYSh o;a; 
5) Structured data / jHqy.; o;a; 

 
Answer : 2 ) 
 

Let's explain the statements in the above question. 
by; m%Yakfha we;s m%ldY fufia meyeÈ,s lruq' 
 

Quantitative Data   m%udKd;aul o;a; 
This type of data is numerical and can be measured and counted. It includes data such as height, weight, 

temperature, and time, which can be represented using numbers and often subjected to statistical analysis. 

Example: The height of students in a class, the number of apples in a basket. 
fuu j¾.fha o;a; ixLHd;aul jk w;r tAjd ueksh yels iy .Kka l< yel' tys Wi" nr" WIaK;ajh 
iy fõ,dj jeks o;a; we;=<;a jk w;r tAjd ixLHd Ndú;fhka ksrEmKh l< yels w;r fndfyda úg 
ixLHdkuh úYaf,aIKhg ,la fõ' 
WodyrKh( mka;shl isiqkaf.a Wi" l+vhl we;s wem,a .Kk' 
 

Qualitative Data   .=Kd;aul o;a; 
This type of data is descriptive and involves characteristics that cannot be measured numerically. It 

includes attributes, properties, and categories that describe the qualities of something. 

Example: The color of a car, the type of cuisine preferred, emotions expressed during an interview. 
fuu j¾.fha o;a; úia;rd;aul jk w;r ixLHd;aulj ueksh fkdyels ,laIK we;=<;a fõ' hï fohl 
.=Kdx. úia;r lrk .=Kdx." .=Kdx. iy ldKav thg we;=<;a fõ' 
WodyrKh( fudag¾ r:hl j¾Kh" leu;s wdydr j¾." iïuqL idlÉPdjl§ m%ldYs; yeÕSï' 
 

Discrete Data   úúla; o;a; 
Discrete data is a type of quantitative data that can only take certain values. It usually represents countable 

items. 

Example: The number of students in a classroom, the number of cars in a parking lot. 
úúla; o;a; hkq hï hï w.hka muKla .; yels m%udKd;aul o;a; j¾.hls' th idudkHfhka .Kka 
l< yels whs;u ksfhdackh lrhs' 
WodyrKh( mka;s ldurhl isák isiqka ixLHdj" jdyk keje;aùfï ia:dkhl we;s fudag¾ r: ixLHdj' 
 

Spatial Data   wjldYSh o;a; 
Spatial data, or geospatial data, includes information about the physical location and shape of objects. It 

often involves coordinates, maps, and boundaries. 

Example: GPS coordinates, maps, locations of cities. 
wjldYSh o;a;" fyda N+f.da,Sh o;a;" jia;+kaf.a fN!;sl msysàu iy yevh ms<sn| f;dr;=re we;=<;a 
fõ' th fndfyda úg LKavdxl" is;shï iy udhsï we;=<;a fõ' 
WodyrK( GPS LKavdxl" is;shï" k.rj, ia:dk' 

 
Structured Data   jHqy.; o;a; 
Structured data is highly organized and easily searchable in databases. It is typically stored in rows and 
columns. 
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Example: Data in spreadsheets, SQL databases with tables containing customer information like names, 
addresses, and phone numbers. 
jHqy.; o;a; b;d ixúOdkd;aul jk w;r o;a; iuqodh ;=< myiqfjka fiúh yel' th idudkHfhka 
fma<s iy ;Sre j, .nvd lr we;' 
WodyrK( me;=reïm;a j, o;a;" kï" ,smsk" iy ÿrl:k wxl jeks mdßfNda.sl f;dr;=re wvx.= j.= 
iys; SQL o;a; iuqodhka' 
 

Given the definition "data consisting of descriptive characteristics that cannot be measured separately," 
qualitative data is the most appropriate term. It captures attributes and properties that describe the essence 
of things without relying on numerical measurement. 
fjku ueksh fkdyels úia;rd;aul ,laIK j,ska iukaú; o;a; hk w¾: oelaùu wkqj" .=Kd;aul 
o;a; jvd;a iqÿiq fhÿu fõ' th ixLHd;aul ñkqï u; r|d fkdisg foaj,aj, idrh úia;r lrk 
.=Kdx. iy .=Kdx. .%yKh lrhs' 
 

So, the correct answer is qualitative data. 
tneúka" ksjerÈ ms<s;=r .=Kd;aul o;a; fõ' 
 

3. What is the range of values that can be represented by 8-bit 2’s complement form? 
ìgq 8l 2 ys wkqmQrlh u.ska ksrEmKh l< yels w.h mrdih l=ulao@ 

 
 
 

Answer : 1 ) 
 

In order to get the range, we need to find the minimum number and maximum number that could be 
represented by 8 bit two’s complement representation. Minimum number can be obtained when the MSD 
(negative bit) is set to 1 and the rest is 0000000. Because then nothing is added to the negative value to 
increase its value. 
mrdih ,nd .ekSu i|yd" wms ìgq 8ys fofla wkqmQrl ksfhdackfhka ksrEmKh l< yels wju ixLHdj 
iy Wmßu ixLHdj fidhd .; hq;=h' MSD ^iDK ìgqj& 1 f,i ilid b;sßh 0000000 jQ úg wju 
ixLHdj ,efí' ulaksido h;a" tys w.h jeä lsÍug iDK w.hg lsisjla tl;= fkdjk neúks' 
 
Minimum value (wju w.h) = 100000002 = -12810 
 
Maximum number can be obtained when the MSD (negative bit) is set to 0 and the rest is 1111111. Nothing 
gets deducted when MSD is set to 0.  
MSD ^iDK ìgq& 0 f,i ilid b;sßh 1111111 úg Wmßu ixLHdj ,nd .; yel' MSD 0 f,i ilid 
we;s úg lsisjla wvq fkdfõ'  
 
Maximum value (Wmßu w.h) = 011111112 = 12710 
 
Therefore, the range is -128 to 127. 
tneúka" mrdih -128 isg 127 olajd fõ' 
 

4. How many NAND gates are required to implement following logical expressions using only NAND gates? 
NAND oajdr muKla Ndú;d lrñka ;d¾lsl m%ldYh l%shd;aul lsÍug NAND oajdr lShla wjYHo@ 
 

X + X̅Y 
 
 
 

Answer : 2) 
 

Let's find the minimum number of NAND gates required for this boolean expressions. 
fuu nQ,shdkq m%ldYkh i|yd wjYH wju NAND oajdr .Kk fidhd n,uq' 
 
X + X̅. Y 
X + Y   Redundancy law iu;sßla; kHdh 

X + Y̿̿ ̿̿ ̿̿ ̿   Double inverse law oaú;aj m%;sf,dau kHdh 

X̅. Y̅̅̅ ̅̅ ̅   De Morgan’s law  o uqjd¾ m%fïhh 
 
 
 
 
 

0 

1)  (-128) to 127 2) (-128) to 128 3) (-127) to 127 4) (-127) to 128 5) (-256) to 256 

 

          

1) 2 2) 3 3) 4 4) 5 5) 6 
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   So, only 3 NAND gate is sufficient. 
tuksid, NAND oajdr 3 la muKla m%udKj;a fõ' 
 
So, the correct answer number here is 2. 
tuksid, fuys ksjerÈ ms<s;=re wxlh 2 fõ. 

 
 
 
 

5. What is the simplest form of the following Boolean expression after simplifying it using the rules of 
Boolean algebra? 
my; nQ,shdkq m%ldYkh nQ,shdkq ùc .Ks; kS;s Ndú;fhka iq¿ l< miq ir,u wdldrh jkqfha@ 
 

BB + A(CD + (AA̅ + AA)D) 
 

 
 
 
Answer : 3 ) 
 

Let's simplify the following Boolean expression. 
my; nQ,shka m%ldYkh ir, lruq' 
 

= BB + A(CD + (AA̅ + AA)D) 
= B + A(CD + (AA̅ + AA)D)  Idempotent law ;foajNdù kHdh 

= B + A(CD + (AA̅ + A)D)  Idempotent law ;foajNdù kHdh 

= B + A(CD + (0 + A)D)  Complement law m%;sf,dau kHdh 
= B + A(CD + AD)   Identity law i¾jiduH kHdh 

= B + ACD + AAD   Distribution law ú>gk kHdh 

= B + ACD + AD   Idempotent law ;foajNdù kHdh 

= B + AD    Redunclancy law iu;sßla; kHdh 

 

Therefore, the answer is 3) 

tneúka" ms<s;=r 3) 
 

6. What is data redundancy in database terms?  
o;a; iuqodhl mo j,ska o;a; iu;sßla;;dj hkq l=ulao@ 

 

1) Storing the same data multiple times / tlu o;a; lsysm jrla .nvd lsÍu' 
2) Missing data in tables / j.=j, o;a; wvq ùu' 
3) Corrupted data / úlD;s jQ o;a; 
4) Encrypted data / ixfla;kh l< o;a;' 
5) Temporary data / ;djld,sl o;a;' 

 
Answer : 1) 

 

Explanation / meyeÈ,s lsÍu 

 

Data redundancy in database terms refers to the unnecessary duplication of data. This happens when the 

same piece of data is stored in multiple places within a database. While some level of redundancy might 

be useful for performance or backup purposes, excessive redundancy can lead to inefficient storage, higher 

maintenance costs, and potential inconsistencies in the data. 
o;a; iuqod fldkafoais j, o;a; w;sßla;h hkq o;a; wkjYH f,i wkqlrKh lsÍuhs' tlu o;a; 
fldgila o;a; iuqodhla ;=< ia:dk lsysmhl .nvd lr we;s úg fuh isÿ fõ' ld¾h idOkh fyda 
Wmia: wruqKq i|yd hï uÜgul w;sßla;hla m%fhdackj;a úh yels w;r" wêl w;sßla;h wld¾hlaIu 
.nvd lsÍu" by< kv;a;= úhoï iy o;a;j, we;s úh yels fkd.e<mSï j,g fya;= úh yel' 
 

 

 

 

 

          

1) 1 2) B+A 3) B+AD 4) 
.A̅BC 5) D 
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The first option, "Storing the same data multiple times", accurately describes data redundancy. When the 

same data is repeated across different locations in the database, it increases storage requirements and can 

make updates or deletions more complex, as changes need to be made in all instances of the data to 

maintain consistency. Therefore, data redundancy is generally considered undesirable in a well-designed 

database system. 

m<uq úl,amh" "tlu o;a; lsysm j;djla .nvd lsÍu"" o;a; w;sßla;h ksjerÈj úia;r lrhs' o;a; 
iuqodfha úúO ia:dk yryd tlu o;a; mqkrdj¾;kh jk úg" th .nvd wjYH;d jeä lrk w;r 
hdj;ald,Sk lsÍï fyda uldoeóï jvd;a ixlS¾K l< yel" ukao o;a;j, wkql+,;dj mj;ajd .ekSu 
i|yd o;a;j, iEu wjia:djlu fjkialï isÿ lsÍug wjYH fõ' tneúka" fyd¢ka ie,iqï lrk ,o 
o;a; iuqod moaO;shl o;a; w;sßla;h idudkHfhka kqiqÿiq hehs ie,fla' 
 

So, the correct answer number is 1). 

tuksid, ksjerÈ ms<s;=re wxlh 1) fõ' 
 

7. What is a candidate key? 
wfmalaIl h;=rla hkq l=ulao@ 
 
1) A foreign key that uniquely identifies a record. 

jd¾;djla wkkHj y÷kd .kakd wd.ka;=l h;=rls' 
 

2) A primary key that consists of multiple columns. 
;Sre lsysmhlska iukaú; m%d:ñl h;=rls' 
 

3) A set of attributes that can uniquely identify a row in a relation.  
iïnkaO;djhl fma<s wkkH f,i y÷kd.; yels Wm,laIK iuQyhls' 
 

4) A key that is used to lock the database. 
o;a; iuqodh jeiSug Ndú;d lrk h;=rls' 
 

5) A key that is used to encrypt the data. 
o;a; ixfla;kh lsÍug Ndú;d lrk h;=rls' 
 

Answer: 3) 
 

Explanation / meyeÈ,s lsÍu( 
 

Option / úl,am 1) 

This is incorrect. A foreign key is a column or set of columns in one table that references the primary key 

of another table. It is used to establish and enforce a link between the data in two tables, but it does not 

uniquely identify records. That function is fulfilled by a primary key or candidate key. 
fuh jerÈhs' wd.ka;=l h;=rla hkq tla j.=jl ;j;a j.=jl m%d:ñl h;=r i|yka lrk ;Srejla fyda 
;Sre lÜg,hls' th j.= foll o;a; w;r iïnkaOhla ia:dms; lsÍug iy n,d;aul lsÍug Ndú;d 
lrhs" kuq;a th jd¾;d wkkH f,i y÷kd fkd.kS' tu ld¾hh m%d:ñl h;=rlska fyda wfmalaIl 
h;=rlska bgq fõ' 
 

Option / úl,am 2) 

This is incorrect. This refers to a composite primary key, not a candidate key. A composite primary key is 

made up of multiple columns to uniquely identify a record in a table. A candidate key could also consist 

of multiple columns, but it is not specifically the primary key. 
fuh jerÈhs' fuhska woyia lrkafka wfmalaIl h;=rla fkdj ixhqla; m%d:ñl h;=rls' j.=jl we;s 
jd¾;djla wkkH f,i y÷kd .ekSu i|yd ixhqla; m%d:ñl h;=rla ;Sre lsysmhlska iukaú; fõ' 
wfmalaIl h;=rla ;Sre lsysmhlska o iukaú; úh yels kuq;a th úfYaIfhka m%d:ñl h;=r fkdfõ' 
 

Option / úl,am 3) 

This is correct. A candidate key is a set of one or more attributes (columns) that can uniquely identify a 

row (record) in a table. A table may have multiple candidate keys, and one of them is selected as the 

primary key. 
fuh ksjerÈhs' wfmalaIl h;=rla hkq j.=jl we;s fma<shla ^jd¾;djla& wkkHj y÷kd.; yels .=Kdx. 
^;Sre& tlla fyda lsysmhl lÜg,hls' j.=jl wfmalaIl h;=re lsysmhla ;sìh yels w;r" bka tlla 
uQ,sl h;=r f,i f;dard we;' 
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Option / úl,am 4) 

This is incorrect. This describes a locking mechanism used in database management systems for 

concurrency control, not a candidate key. A locking key is used to prevent conflicts when multiple users 

access the database concurrently. 

 
fuh jerÈhs' wfmalaIl h;=rla fkdj iu.dó md,kh i|yd o;a; iuqod l<ukdlrK moaO;sj, Ndú;d 
lrk w.=¨ oeófï hdka;%Khla fuh úia;r lrhs' nyq mßYS,lhska tljr o;a; iuqodhg m%fõY jk 
úg .egqï je,elaùug w.=̈  oeófï h;=rla Ndú;d lrhs' 
  

Option / úl,am 5) 

This is incorrect. This refers to an encryption key, which is used in cryptographic processes to secure data, 

not a candidate key. Encryption keys are part of data security, while candidate keys are related to data 

uniqueness in a database. 
fuh jerÈhs' fuh .=ma; fla;dxlk h;=rla fj; fhduq lrhs" th o;a; iqrlaIs; lsÍu i|yd .=ma; 
f,aLk l%shdj,Skays Ndú;d lrkq ,efí" wfmalaIl h;=rla fkdfõ' .=ma; fla;dxlk h;=re o;a; wdrlaIdfõ 
fldgila jk w;r wfmalaIl h;=re o;a; iuqodhl o;a; iqúfYaI;ajhg iïnkaO fõ' 

 
Therefore, the correct answer is 3). 

tneúka" ksjerÈ ms<s;=r 3) fõ' 
 

8. What will be the output of the following code?  
my; fla;fha m%;sodkh l=ula fõo@ 
 

x = -9 
if x < -10: 
    if x % 3 == 0: 
        x += 6 
    else: 
        x -= 3 
else: 
    if x % 2 == 0: 
        x = x // 2 
    else: 
        x = abs(x) + 3 
print(x) 

 
 

 

Answer : 3) 

 

Explanation / meyeÈ,s lsÍu 

 

The code first checks if x is less than -10. Since x  is -9, which is not less than -10, the code moves to 

the else block. In this block, it checks if x % 2 == 0 (if x is an even number). Since -9 is odd, the code 

executes the `else` statement, which sets x = abs(x) + 3. The abs(x) function converts -9 to 9, 

and adding 3 results in 12. Therefore, the final value of  x  is 12, which is printed as the output. 

fla;h m<uqj x -10g jvd wvq oehs mÍlaId lrhs' x hkq -9 fõ" th -10 g fkdwvq neúka" fla;h 
else fldgi fj; .uka lrhs' fuu fldgfi §" th x % 2 == 0 ^ x brÜfÜ wxlhla kï& mÍlaId 
lrhs' -9 T;af;a neúka" fla;h x = abs(x) + 3 ilik else m%ldYh l%shd;aul lrhs' abs(x) 
Y%s;h -9  9g njg mßj¾;kh lrhs" iy `3`la tl;= lsÍfuka 12 ,efí' tneúka" m%;sodkh f,i 
uqøKh lrk x ys wjidk w.h 12 fõ' 
 

So, the correct answer number is 3). 

tuksid, ksjerÈ ms<s;=re wxlh 3) fõ' 
 
 
 
 
 
 
 

          

1) -3 2) 9 3) 12 4) 6 5) 3 
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9. What is the output of below python code? 

my; mhs;ka fla;fha m%;sodkh l=ulao@ 
 

a=10 
globals()['a']=25 
print(a) 

 
1) 5 
2) 10 
3) 20 
4) 25 
5) Error 

 
Answer : 4) 

 

The code demonstrates the use of the globals() function, which allows access to and modification of 

global variables within the program. Initially, the variable a is assigned the value 10. By using 
globals()['a'] = 25, the global variable a is updated to 25. When print(a) is executed, it 

outputs the modified value of a, which is 25. This shows that globals() provides a direct way to 

manipulate global variables. 
fla;h uÕska globals() Y%s;h Ndú;d lsÍu fmkakqï lrhs" tuÕska jevigyk ;=< f.da,Sh úp,Hhka 
fj; m%fõY ùug iy fjkia lsÍug bv i,ihs' uq,§" a úp,Hhg 10 w.h mjrkq ,efí' 
globals()['a'] = 25, Ndú;d lsÍfuka" f.da,Sh úp,Hh 25 olajd hdj;ald,Sk fõ' print(a) 
l%shd;aul l< úg" th a ys fjkia l< w.h m%;sodkh lrhs' th 25 fõ' fuhska fmkakqï lrkafka 
f.da,Sh úp,Hhka yeisrùug globals() iDcq ud¾.hla imhk njhs' 
 

The correct answer is 4). 

ksjerÈ ms<s;=r 4) fõ' 
 

10. What will be the output of the following code? 
my; fla;fha m%;sodkh l=ula fõúo@ 

my_list = [1, 2, 3, 4]; my_list.insert(2, 5); print(my_list)  

 
1) [1, 5, 2, 3, 4] 
2) [1, 2, 5, 3, 4] 
3) [1, 2, 3, 4, 5] 
4) [1, 2, 3, 5, 4] 
5) [5, 1, 2, 3, 4] 

 
Answer: 2) 

 

The insert(2, 5) method inserts the value 5 at index 2, which shifts the element at index 2 (the number 

3) and all subsequent elements to the right.  

insert(2, 5) l%uh uÕska o¾Yl 2 ys 5 w.h we;=<;a lrhs" tuÕska o¾Yl 2 ys uQ,øjHh ^wxl 
3& iy miqj we;s ish¨u uQ,øjH ol=Kg udre lrhs' 
 

As a result, the list becomes [1, 2, 5, 3, 4]. 

m%;sM,hla jYfhka" ,ehsia;=j [1, 2, 5, 3, 4] njg m;a fõ' 
 

Therefore, the output of the code will be option 2), [1, 2, 5, 3, 4]. 

tneúka" fla;fha m%;sodkh úl,am 2), [1, 2, 5, 3, 4] fõ' 
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