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1. What does ASCIl stand for? .
(a) American Standard Code for Information Interchange.

(b) Advanced Standard Code for Information Interchange

(¢) American Standard Communication for Information Interchange
(d) Advanced Standard Communication for Information Interchange
2. Which of the folowing numbers is a valid binary number?
(a) 1101102 ~ (b) 11011 (c) 110:11 L (d)*101A
3. How many bits are used in the standard ASCII encoding?

(a) 7 bits (b) 8 bits (c) 16 bits (d) 32 bits

4. Which of the following is a key advantage of Unicbde over ASCII?
(a) It uses fewer bits per character \ '

(b) It can represent characters from many different languages

(¢) It is backward compatible with binary:

(d) It is specific to the English language

5. How many bytes are used to store a typical integer?

(a) 1 byte : (b) 2 bytes : (c) 4 bytes (d) 8 bytes
6. What is primary difference between signed and unsigned integers?
(a) Unsigned integers canhot.be negative

(b) Signed integers haye'a larger range

(c) Unsigned intégers are stored in floating-point format

(d) Signed integers‘are only used for positive numbers
7. In the single'precision, how many bits are used for the. exponent?

(a) 23 bits (b) 8 bits (c) 11 bits (d) 52 bits
8. What is.the approximate range of values for single-precision floating-
point numbers?

(a) 1.4 X10'45t034x 1038 (b) 1.4x1038t03.4xW45

(c) 4.9x1 0’324 to 1.8 x W308 (d) 4.9x1 O'308 to 1.8 x 10324
9.What are the tiny dots that make up an image called?

(a) Pixels (b) Bits (c) Bytes ‘ (d) Nodes
10. In an RGB color model, what does RGB stand for?

(a) Red, Green, Blue (b) Red, Gray, Black

(c) Right, Green, Blue

s o

(d) Red, Green, Brown
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Answer Key: i
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i What is the primary purpose of the ASCIl encoding scheme?
A.ns’ ASCIl is an acronym that stands for American Standard Code for

Information Interchange. It is a character enchiqg standard adopted for

representing in devices such as computers and similar systems twat use text.

Each alphabet, number or symbol is given a code number between 0 and 127.

2. Explain the difference between ASCII and Unicode.

Ans: ASCIl (American Standard Code for Information Interchahge) and Unicode

are two-character encoding standards used to represent text in computers.

ASCII Unicode

Developed in the 1960s Develoged,in the 1990s

Uses 7-bit binary code (0-127) and | Compatible with ASCII, as the first

Limited to 128 unique characters |.128 Wnicode characters match the

including: - Uppercase and lowercage'| ASCII character set.

letters - Digits (0-9) - Punctuation |

marks o~ \

Initially used for tele-printefS) and | Uses variable-length encoding (UTF-

early computers ol 8, UTF-16, UTF-32)

Does not support, \non-English | Designed to support languages from

languages - around the world

3. How d@es\Unicode handle characters from different languages?

Ans: Unicode is\ap attempt at mapping all graphic characters used in any of

the world's{writing system. Unlike ASCII, which is limited to 7bits and can

répresent'only 128 characters, Unicode can represent over a million characters

itsf‘:lugh different forms of encoc’!ings such as, UTF-8, UTF-16, and UTF-32. UTF
acronym that stands for Unicode Transformation Format.

4. Whatis the range of values for an unsigned 2-byte integer?
gned 2-byte integer, the range of values is: 0 to 65535

1

_Ans: For an unsi
" Thisis because:
L 2bytes'= 15 bits
v \igned integer: all 16 bits are used to represent the value
o Noaximum value: 216- 1 = 65535
- Minimum value: 0
\Xplain how a negative integer is represented in binary.

| }ﬂ}at(vemtegersare typically represented in binary using a method
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called two's complement.

teps
g ne the Bit Length (e.

1. Determi Version in Binary
, itive Version :
Write the Positve 0to 1and 1to0). This step is called the Ongs

2.

3. invert all the bits (change
complement. .

Add 1 to the result qf the one's complement to ggt t'h,e tweyg

complement representation. :

What is the benefit of using

g., 8 bits, 16 bits) to represent the NUmbg,

4,
unsigned integers?

do not need a sign bit; they camwrepresent largq,
ed to signed integers of the.same) bit size. Using
de benefits in terms of) range, precisig
and safety, making them a suitable choicé

6.
Ans: Unsigned integers

positive numbers compar :
unsigned integers can provide
performance, efficiency, code clarity,
for various applications. , ; |
7. How does the number of bits affect the range of integer values?

Ans: The number of bits determines the range of values. The range depends
on whether the integer is signed or unsigned: '
For signed integers, one bit is used 0 représent the sign (0 for positive, 1 for

e remaining bits representithe magnitude.
gnitude.

negative). Th
ly used in computing for

For unsigned integers, all bits gepresent the ma
8. Why are whole nunibers common

quantities that cannotibénegative?
Ans: In computinggwholeaumbers are often used to represent quantities that

can't be negative. Examples include the number of students in a school, a
person's age in years, ahd grades, provided there are no negative figures such
as credit (point _balances. Using whole numbers (unsigned integers) for
quantities ‘that) cannot be negative is a practical, logical, and conventional

choice imeemputing.
9. How is the range of floating-point numbers calculated for single

precision?
:;l:ti?t thlsdsttsndard,g:ytes (or 32 bits) are assigned where the 1st bit is the
, and the next 8 bits - ;
for the mantissa. are for the exponent and the remaining 23 bits are
10. Why is it important to und ‘
: erstand the limitati : i
;epreJeztatlon in scientific computing? RonTiaaOr S1 Boutiog:pe
ns: Un ' o i ot :

in scienti(faircStig(rjr:n?Jtti?we h?ltanons of floating-point representation is essentid
reliability, and effFi)cieng ecause It can significantly impact the accurac

cy of numerical simulations and analyses. It becomes
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Long Questions
plain how characters are encoded using Unicode. Provide examples
o.f characters from different languages and their corresponding Unicode

code pOints.

Ans: Unicode ) , .
Unicode is an attempt at mapping all graphic characters used in any of the

world’s writing system. Unlike ASCII, which is limited tq 7bits and can fepresent
only 128 characters, Unicode can represent over a million charaggfers ;}\rc_)ugh
different forms of encodings such as, UTF-8, UTF-16, and UTE-32LUTF is an
acronym that stands for Unicode Transformation Format. )

1. UTF-8 . | :
It is a variable-length encoding scheme, meaning it cap use a different number

of bytes (from 1 to 4) to represent a character. UTF*8-is.backward compatible

with ASCIL. It means it can understand and use the,elder’ASCll encoding scheme
without any problems. Therefore, if we have.a text file written in ASCII, it will
work perfectly fine with UTF-8, allowing it towead both old and new texts.
Example: The letter ‘A’ is Unicode, represented as, U+0041, is 01000001 in the
binary format and occupies 8 bits 6r, Tbyte. | ‘

Let's look at how Urdu letters are represented in UTF-8: :

Example: The Urdu letter "." i§ represented in Unicode as U+0628; its binary

format is 11011000101010Q0, méans it takes 2 bytes.

2. UTF-16 e

UTF-16 is another variable character encoding mechanism, although it uses
either 2 bytes opdbytes'per character at most. Unlike UTF-8, it is not compatible,
with ASCII, meaningjit cannot translate ASCII code.

Example: Thedetter'A in UTF-16 is equal to 0000000001000001 in binary or 65
in decimialy(2 bytes).

For Urdu?

Example: The right Urdu letter "_"in UTF-16 is represented as is 00000110

00101000 in binary, which occupies 2 bytes of
3. UTF-32 g o b

gt.{)'; :izi Il1S4abmethod of encoding .that uses a fixed length, with all characters

oo ytes per character. This makes it very simple but at the same time

: &."3’ ook a little complicated when it comes to space usage.

000, Alphabet letter 'A* in UTF-32 is represented in binary as 00000000

52000 00000000 01000001 which is 4 bytes.

An;[n?“a‘b. in detail how integers are stored in computer memory.
“U'h \®Qers are represented in binary using a combination of bits i.e. 0s and

w8 hurnber of bits used to represent an integer depends on the size of the
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erate using binary digits (bits), with each bit

integer. o
oup of 8 bits is called a byte.

Bits and Bytes: ComputerA :
representing eitherOor 1. A g R b i T

Integer Size: The size of an integer det
store it. Common sizes are:
8-bit integers (1 byte)
16-bit integers (2 bytes)
32-bit integers (4 bytes)
64-bit integers (8 bytes)
i ers ,
UQ::ilgingiedgn:' ':Jt:ggned integers represent non-negative values"only<0 and

ositive numbers). |
. ds on the number of bits:

Range: The range depen |
Range = 0 to (2"-1) where n is the number of bits.

Signed Integers | ~ |

- ¥ t bothgpositive and negative values

Definition; Signed integers can represen

Sign Bit: The most significant bit (MSB) is reserved
0: Positive number

1: Negative number |
Range: The range of signed integess is:

Range= (-2"") to (2"" -1)- where njis'the number of bits.

2's Complement:

To store negative value§hcomputers use a method called two's complement
To find the two's complement of a binary number, follow these steps:

1. Invert all the bjts (Charige O's to 1's and 1's to 0's).

2. Add 1to theLeast Significant Bit (LSB).
Example: Let's.convert the decimal number -5 to an 8-bit binary number:

1. Start with the binary.representation of 5:00000101. .
2. Invert all the bits: 11111010
3. Add1:11111010 + 1 = 11111011 ,
Sq,-? in 8-bit two's complement is 11111011
Minimum Integer Value:
For an 8-bit integer, we switch on the si ' i

‘ jer, \ gn bit for the negative value and tum
gll blt,S ON resulting in 11111111, Except the first bit, wegtake two's
Sic;rr?:dei;ntent[ and gét 10000000, which is 128. Thus, minimum value in 1-bY¢

eger is. -128, i.e, -27. The minimum valye ; ing the

Iormulg ~82n-1, where n is the total number of bits T
* e:Byteinteger (16 bits): Minimum value = -
Gl bl g T = -216-1=215 =-32,768
% . 4-Byteinteger (32 bits): Minimum value = -232-1-1:231-1357-

if12i14‘7..483,‘648 .
r,r o R g

as the sign bit:
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1 3 ; Explain the process of converting a decimal integer to its Binary” A
| resentation and vice versa. Include examples of both positive and

negative integers.
Ans: Conversion from Decimal to Binary:

The following algorithm translates a decimal number to binary.

To convert decimal number to binary form, divide the decimal number
by 2. (C

Record the remainder. o
Divide the number by 2 until the quotient which is left after division is 0.

. Meaning it is represented hy the remainders and it's fead from the
bottom to the top of the binary ~umber. A |
Example: Convert 83 to binary.
83 /2 = 41 remainder 1
41 /2 =20 remainder 1
20/2 = 10 remainder 0
10/2 = 5 remainder O
5/2 = 2 remainder 1
2 /2 =1remainder 0
1/2 = 0 remainder 1
Hence 8310=1010011. L
Converting a Positive Binary\ntéger to Decimal:
This involves multiplying each.bit in the binary number by 2", where n is the
position of the bit fram,right to left, starting at 0.
Steps: « N
. Write down the binary number.
. Assign.powers of 2 to each bit, starting from 2027020 on the far right.
. Muitiply each bit by its corresponding power of 2.
0 Sum the results.
Example: Convert 10100112 to Decimal.
10100112= 1x2%+0x2°+ 1x2*+ 0x2% + 0x2%+ 1x2" + 1x2°
= 1x64+0+1x16+0+0+1x2+ 1x1
= 64+16+2+1
= 83
Converting a Negative Decimal Integer to Binary

ls\lye?ative integers are typically represented using two's complement in binary
stems.

Steps for Two's Complement:
: ~-Convert the absolute value of the decimal number to binary.
% Invert all bits (change 0 to 1 and 1 to 0).

:‘__*_uAdd 1 to the inverted binary number.




Absolute valug of ~5=
25/2=12 remainder 1
12/2=6 remainder 0

= ainder 1 i
f;i/rfa;: r;:g; (3 bits, padded to 8 bits: 00000101)

Invert bits: 11111010 |
e e 1111011 (in 8-bit two's CQMP\'GMent)

Result: Decimal -5 = Binary 1 ,
Converting a Negative Binary Integer to Decimal

To convert a two's complement binary number back(to decimal:
e  Check the most significant bit (MSB): o
» 0: Positive number (convert.norma‘vlly as.in St;ép 2).
> 1: Negative number (proceed to Step2).
. Invert all bits and add 1 to get the absdlute value of the numbg,
«  Add anegative sigq to the resdit:
Example (Binary 11111011 to Décimal);
MSB is 1, so it's negative™,
Invert bits: 00000100\, N, °
Add 1: 00000101 (= ® | .
Convert to decimal, 1%224+0x2"4+1x20 =5
Add a negatiye,sigh: -5 -
esult: Binary 11141011 = Decimal = -5
: Performfhg_ﬁfol'k}wing binary arithmetic operations:
Muliplication of 101 by 11.
.. BiisioR of 1100 by 10,

x. L L) ® PY
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5. Add the following binary numbers:

-t
S—

+:SF+

p —_

s R
s—h

(=2

_Convert the following numkrs to 4-bit binary and/add them:
.7 +(-4
ki (Co)nvert the numbers to their 4-bit binary-t@presentation.
Use two's complement for negative numbers.
Perform binary addition. 4
. Represent 7 in 4-bit binary: |
7 in binary: 0111. A O
.Represent 4 in 4-bit binary,(Twe's Complement):
Start with 4 in binary: 0100,
. Invert the bits: 1011 , %
. Add 1: 1011+1=1100 %
Thus,-4 in 4-bit binary is*,.100.
3.Add 0111 and 1100" |
The result is 10014, Since we're working with 4 bits, the overflow bit (leftmos
1) is discarded, Jeaving:
Result: Q011
4. Convert 0011 back to decimal:
0011 in decimal: 3.
Final Answer: 7+(-4)=3
(b) —5 + 3
1.Represent -5 in 4-bit binary (Two's Complement);
J Start with 5 in binary: 0101
» Invert the bits: 1010
) Add 1: 1010+1=1011.
Thus, -5 in 4-bit binary is 1011,
. Represent 3 in 4-bit binary:
3 in binary: 0011
Add 1011 and 0011
_._The resultis 1110

® - ° ® o
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3 n 1110 back to decimal: '
. ignificant bi 1,1tr ,
Since 1110 has the most significant bit (MSB) as epresents a negati\,e
number in two's complement.

4. To find the decimal value:
Invert the bits: 1110-0001

Add 1: 0001+1=0010 =2

¢ Apply the negative sign: -2.
Final Answer: -5+3=-2

7. Solve the following:
11012-01002

(a)
1101
| -010
i 0 o~
100N/
(b) 10102-0011; N\
| "M010
-001
1
0011
© ) 1“02*01 10,
| 1000
-011
0
0010
(d) ~ 11102 -1002
1110
Ak W <
0

1010
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