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A decnnal nuniber system is said to be base 10 because it uses 10 dlgfts (0 to 9).

A binary number system has base 2 because it uses 2 digits (0 and 1).

Any number to the base ‘r’ uses digits from 0 to (r — 1). If the value of base T < 10, r d1gits are taken
from decimal number system. If the value of base r > 10 the Ie;tters of alphabets are used in addition t0 10 decimal

digits (0 to 9). ;
Ex.: Hexadecimal number system have base 16 and it reqmres 16 digits. Out of sixteen digits, 10 digits

are taken from decimal number system while remaining 6 digits (10 to 15) are represented by letters (A to F)

respectively.

. Binary nu.mbe.r system (Base 2)

. Octal number system (Base-8)
. Decimal number system (Base-10)
. Hexadecimal number system (Base-lé)

" L2.1 Brmuy Number System .
This number system uses 0 and 1 as digits. Its radix or base is 2. Bmary number system consists of only
two digits i.e. 0 and 1. In bmary number system, each digit is called a bit) the group of four bits is called a nibble

and group of 8 bits is called a byte. The highest decimal number represented by n dlglt number is 2" —1. For
example, with 4 bit bmary number, highest decimal number represented is : _
; ' 2 -1=15
(1) Decimal to Binary Cnnversmn A decimal number can be converted into binary number dividing the
decimal number by two progressively until quotient zero is obtained. Binary number is obtained by taking
remainder of each division in reverse order w1th first remainder as LSB and last remainder as MSB.
If decimal number is a fraction, its bmary equivalent is obtained by multiplying the number progressively

by 2 with carry generated as binary diglt. First tarry is taken as MSB and last carry as LSB.
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Example 1 : Convert the (117),q into binary. :
Solution :

117
2 || Quoticnt] Remainder
2] 58 . 1 LSB
21 29 -0
2| 14 1 .
2| 7 0 . :
2] 3 o1 '
2] 1 1 .
0! 1 MSB.

, {117)10 = (1110101)1 ;
Emmp!e W2 Convert the (0.61),; into binary.
Solution :

Con\;ersion of 0.61 in to Binary

061x2=122 . (MSB)1
0.22 x 2 =0.44 ol
0.44 x2 =088 0
088 x2=176 1

- only upto 4 br 5 digits ' ;
"= (0.61);0 = (0.1001),

(ii) Binary to Decimal Conversion : (... X, X; X, X XX X-z ..... )

Decimal equation : [(.... X3r3+X2r2+Xr1+XUI X, +X ot oD % S S | RE
For binary number system, r=2" ; : 5 '
Ex.. : (101101.001),= (X)y

(1x25+0=<24+1x23+1x22+0><21+1><2°)(0x2—‘+0x2-1+1x2—3)

! 1 4 . Frege
M+0+4+8+0+ 32].[§] - (45.125)10 ‘

1. 2 2 Octal Number System \ .
This number system uses 0, 1, 2, 3, 4, 5, 6 and 7 as digits. Its radix or base is 8.

(i) Conversion from Decimal to Octal : Absolute (Integral value) : An absolute decimal number is
converted into octal number by dividing the number by 8 progressively as in binary system. - X

Fractional number : A fractional number be converted to octal number by multiplying the number by 8
progressively as in case of binary system. :

(ii) Conversion from Octal to Decimal : A numbcr with radix or base ‘r’ can be convcrted to its decimal
equivalent by muItlplymg each digit by its respective weight and adding the products.

Ex.: (467.32)5 = (X)yp
For octal number system, =8
o v ‘ ' —(7><3“+6xs‘+4xsz)(3x3—1+2xs-2}

o i e L | ”‘_(7+48+256)[8 64]
L 4.} 1, - =311.(0.375 + 0.03125)
= (311.406),
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1.2.3 Decimal Nnmber System '

Decimal number system consists of 10 digits

ic. 0, 1,2 3,4, 56,7 8,09

The base or radix of this number system is 10,

Digits = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and base = 10,

1.2.4 Hexadecimal Number System
Hexadecimal number system consists of 16 digits
"ie. 0,1,2,3,4.5,6,7,89 A, B C,D,Eand F.
The base or radix of this number system is 16,
Digits = 0, 1, 2, 3,4, 5,6,7,8,9, A, B, C, D, E, F and base = 16.
(i) Conversion from Decimal to Hexadecimal '

(a) Integral Part : An absolute decimal number is converted to hexadecmlal number by dmdmg
G the number. by 16 progressively in sumlar manner as in binary number system.

(b) Decimal Part / Fractional Part : A fractional decimal number is converted to hexadecimal
number by multiplying the.number by 16 progressively in similar manner as in binary number

(i) Conversion from Hexadecimal to Decimal : A hexadecimal humber can be converted to its decimal
equivalent by multiplying each chgnt by its rmpe:ctwe welght and adding all the pmducts
Example 3 : (BTAF. ';':E)16 = (X)m find the value of X. -y : g 4

Solution : é ' =

1]

. ¥ v & : 3 14
X=(1x16 +7 x 16>+ 10 x 16" + 15 x 16%). 16 16%

3 14
—(11x4096+7x256+10x 16 + 15 x 1)[16 256}

= (45056 + 1792 + 160 + 15).(0.1875 + 0.0546)
= (47023242),, -

1.3.1 Binary to Hexadecimal

Binary to Hexadecimal conversion is obtained by malung group of four bits to left and right of decimal
point. Then each group is replaced by its hexadecimal equivalent number. ;

1.3.2 Hexadecimal to Binary AR .
Hexadecimal to binary conversion is obtained by replacing each digit by its binary equivalent of four bits.
000110100011, 10111010)
2

Ex (.lAS:Bflk)lﬁ = ( i ‘A N 3 AN
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A binarynumber can be convcrlcd to its octal ¢
of decimal poitt. Then cach group is rcplaccd by its octal equivalent nu

1.3.3 Bmm;p toOctal meers’iou

1.3.4 Octd to Binmy Conversion

Octal to bmary conversion is obtained by replacing each digit by its bi
| @62.71), = (X),
'_ X =100 110 010 .

Ex:

X =562.14

" 1.3.5 Hexadecimal to Octaf CanVers:on

Hexadecimal to octal convcrslm is obtained by convemng hcxadccunal to binary.

octal number.

{.

1.3.6 Octal to Hexadec:mal Canveman

.{‘:

111 001

quwalcnt by making group, °f three bits to leﬁ and 'lgh:
mber.

inary equivalent of three bitg

N

Octal to hexadecimal oonverslon is obtained by convertmg octal to bmary and then from bmary to hexademml

~ number.

" “Table of Different Nomkes System

¥

Decimal | Binary Octal Hexadecimal
0 . 0000 00 0 E
11 .01 . 1
2 . 0010 02 2
3. % 0011 03 3
W 00100 " 04 4
B uro Eni0L6] 05... 5

6 0110 06 6.
7 0111 07 7

8 1000 10 g
9 1001 1 9

« 10 ‘1010 12 A

11 »1-011 13 B
12 1100 14 C

13 | 1101' 15 D
14 1110 16 E
15 1111 17 F > i
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1.3.7 Arithmetic Opemrmn ' x s
‘Binary addition, subtraction, multiplication :

(i) Binary Addition

A B Sum Carry
0 0 0 0
0 1 1 0
1 0 1 0
T 0 1

Ex.: 101011
+101100
1010111

(ii) Binary Subtraction )
A B . - Difference  Borrow 5
0 0

L= ]

ot
b—-l. F(:‘ (] c

1 1
1 0
0 S ||

(=

Ex.: 2

11011 | e e
1pLag - 56 b fed ik e 330 i
TQOROT ¢ = et L sty ) fuea S17. 20

(iii) Binary multiplication - - = .z 45 A\ '

Ex.: ' 1011
. . 101
1011
0000

1011
110111

Octal addition, subtraction : o ¢
0+0=0 ‘ -
0+3=3
1+4=5 e |
1+47=10 [7+1=@) =105 | ]
7+3=12 ; & i ¥

Ex.: Octal sum 243 564
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Octal subtract 8
734

362
352
Hexadecimal (addition, subtraction)
1+1=2
1+7=8
2+9=8 : ,
A+A=14 [A+ A = (20),5 = (14)4¢
Ex.: Hexadecimal sum 8689 DAD
3032 ADD
B6BB 188A
Hexadecimal subtract lg 1 2 ‘
956C 6287
-274D -2145
_6EIF 4142

Codes are symbolic reprcsentation_ of discrete iﬁfonnaﬁon, which may be present in the form of number,
letters or physical quantities. These symbols are used to communicate information to computers.
Note : ; ' '

- () Maximum mumber of distinct quantities using n bits < 2°
(1)  Each digit of decimal number system is represented by a four digit code in weighted and non
weighted codes. Except Gray code. : = ; ;
1.4.1 Weighted Binary Codes

These are the codes in which each symbol position is assigned‘a weight. In weighted binary code, each bit
is multiplied by its weight indicated in code to get the decimal equivalent of the code.

e.g. BCD (8421), 7421, 5421, 5211, 4221, 3321, 2421, 8431, 7471

Example 4 : Convert (8),y in 7421, 5421, 5211, 4221, 3321, 2421, 8421, 7421 codes,
Solution :
(@ (8o =7+ 1= (1001),y,
b) {8)1;1 =5+ 2+ 1= (1011)54
© (o =5+2+1=(1101)s; = (1110),,
d 8o =4+2+2=(1110) -
© (8 =3 +3+2= (1110}
B 8y =2+4+2= (1110}
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B  (8),=7+4-2-1=(1111),4

Note : Self complement : A code is called self complementing code if is complement of the coded number
yield 9's complement of number itself i.e,, ‘0° is complement of ‘9", 1 is complement of ‘8’, 2 is of 7, 3 is of
6, 4 is of 5.

Example of self complement codes is 5211, 4221, 3321, 2421, 842] .

Ex.: Representation of (8),, in 5211 code

] (1110)s211 = (&)1o ;

4 (1101)s5y; = (8)10

Both are correct. '

* . For self complementary, “1° should be complement of code of “8’.

1.4.2 Non Weighted Codes At i

Non-weighted codes are codes which are not: posmonally we1ghted excess-3 cc-de and gray c.odes are
example of non-weighted codes.

(i) Excess-3 : Excess-3 code is obtained by addmg 0011 to each BCD code of decimal numbers.

eg . decimal BCD Excess-3
' 0 0000 - 0011l
0 G [ T
2 0010 )11 M
- R (111 1100

Note : Ex¢ess—3 code is self complemcntmg code.

(i) Gray code : In gray code, every new code differs from the previous code only by a smgle bit. That
_ is why, it is also called Reflected code. It can be used for measurement of shaﬁ speed

Note : It is also called unit dlstancc code or minimum change code.

1.4.3 Alpha Numeric Cades

"(i) - ASCII (American Standard code for Information 'Interchange) : It is.a 7 bit code. It is most cornmbnly
used in microcomputers. This code represents a character with seven bits, Whlch can be stored as one
‘byte with one bit used.

(i)  ISCII (Indian Standard code for Information Interchange).

(iii) EBCDIC (ebb. see-dic) : It uses eight bits for character and ninth bit for parity.
(iv) Hollerith Code : It is used in punch cards used for storage of information.

(v) Morse Code : It is used in Telegraph. -

(vi) Tele Type Writter (TTW).
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1.4.5 Error Detecting Code

<

v

X0}

(i)

ity of informatioy v $44
Parity Check Code : This code detects single bit error whwh Anges parity OF Iidrmation, Errgy,
with more than onc bit cannot be detected with this code. - .

informati :
‘Hamming Code : This code detects as well as corrects the :‘Ef”"em anty o T:edmm oo
transmits additional parity blts in addition to information bits. These par to d%

and correct the error.

e

(i) Even Parity Method : In this method the value of panty is added so that total number of 1’s i, %de
group (mc:ludmg parity bit) is even. - | |

! Panty Oorl : S

(ii) Odd Parity Method In this method, the value of parity is’ added so that total number of 1°s i %
group (mcludmg parity blt) isodd. iy, i

Ex.:

(ii)

\ (iii)

]

(1011) — odd
(11000) — even -

.*'Decxmal to BCD convprs:on Decimal to BCD conversion is obtamed by replacmg each dlgltof _'
decimal number by ‘its~binary equlvalent

Binary to BCD conversion : Binary to BCD code convcrsron is possﬂ)le by converting bmarm

“decimal and\;bén from decimal to its BCD equivalent.

BCD 10 Bmai’y conversion : BCD to binary conversion is obtained by converting the BCD tu
decnnal and then decimal to its binary equivalent.

(w) <BCD to Excess-3 conversion : BCD to excess-3 code conversion is obtamed by adding 0011 to ead; .

™

)

(vii)

BCD coded digit,

Excess-3 to BCD conversion : Each (Excess-3 code) — 0011 = BCD

Excess-3 to BCD code conversion is obtained by su.bstracting 0011 from excess-3 code of each digit

Binary to gray code conversion : Binary to gray code conversion is obtained by using mlasas

shown under. '
Binary-code Byt B, B, B, * B, B,

YYYYY

Gray code '-G G; G, G; G, G,

Gray to binary code conversion : Gray to binary code conversion is obtamed by using rules ﬂ
shown under. : :

Graycode: G, G, G, G, G, :

KRR

Binary code : B, B,” . B, B, B,
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' 1.6.1 BCD
- (a) BCD Addition :
Rules :

(i) If result of addition contains mvahd BCD, add 0110 to that BCD.

(if) . If carry is passed from lower BCD to next BCD add 0110 to that BCD.

Example 5 : (80)pcp + (80)gop = ?
Solution :

1000 0000
1000 0000,

0 0000 0000,
0110

1 .0110 0000

N et et

B 60y 00
(80)pcp + (80)cp = (160)BCD '
Examiple 6 : (gg)BCD+(33)BCﬁ_ 9 : R Gevit  Eennan ol
Salunon > e

1000, 1000, 7 - 55 5 o Sk st s gt

1000 1000
@ 0001 0000

0110 0110 T
I 0111 0110 e

e

S S R X

© (88)pcp+ (88)acp = (176)acp
Example 7: (23)pcp + B8)pep=1 - < - i

Solution : A iy -y

0010 0011
1000 1000
“1010 1011
e s gl
; mvathCDl.rmll.dﬂCD ,
CStep-1 [0 0110
1011 0001

Step-II . 0110
1 0001 0001

L e . =

J&ied 1

\

(23)cp + (88)pcp = (111)gcp
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Emmpfe 3 (76)[-;(:1}"' (86)3m =1
Solution : ’

0111 0110 '
1000 0110
llll 1100

1mrnhd BCD imralnl BCD
Step-1 @ o1io

0000 0001
Step-11 0110
1 0110 0010

T & .2

(76)acp+ (86)acp = (162)pcp -
(b) BCD Subtraction : Subtraction BCD is performed either by 9's corhplement or by 10’s complement.
Rules are similar to binary subtraction with 1’s and 2's complement. B

1.6.2 Excess-3 Arithmetic
(a) Excess-3 addition :
hules: ' P log
(i)  Convert the given number to Excess-3 format. 37
(ii) Now add Excess-3 numbers.
(i) Ifcarryis gencrated by Excess-3 code of 2 digits, add (001 1), to the sum of dlgits
(iv) [Ifcarryis not generated, subtract 0011 from sum of two d1g1ts _
(v)  Subtracting (0011), is equivalent to adding (1101), qr (13)1.[,, . e .
Example 9 : (38),+ (44),0 =7 3 -'

Solution :

0110 1011
- 0111 0111

1110 0010,
- 0011 +0011

ignored [1] 1011 0101
@® Dy

(b) Excess-3 subtraction : Excess-3-subtraction is done with 9's complement or 10’s complements.

1.7.1 Sign Magmmde Represenranon
Left most bit represents sign.

For example B, BHBn_3 weenee BB By

e Magnitude
Note : Range = - {2"'"l - l} to+ (2 - 1)
) i Buliya: %ENGWEERS ACADEMY
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Solution :

—20:‘% 10100

+20= 0 10100

+ 20

Example 11 : Find sign magnitude representatmn of (= 0), and (+ (})m
Solution : f ;
~ 0 = 1000
+ 0 = 0000
Note : Zero has two distinct representation in sign magmtude representatmn,

1.7.2 One’s Comp!ement quresentahon

When each bit of number is complemented, rcmltlng number 1s one’s complement of ongmal number One’s
complement of a number gives ltS negative number. . -

Note : Range = — (2™ _ 1) to + (2““‘ 1)..

Example 12 : Fmd the one s complcment of (—20)10

Solutmn - ; " Y _

(+20)y => ((‘J()Ol{)IUIO)2 ongmal nurnber
(—20)10 = (111'01011)2 one’s complemcnt

5 = !
Wl

" Example 13 : ‘Find the one’s complement of (=0)y, and (+0),,.

Solution :

(+0); = (0000),
(-0);p = (1000)2 ‘
Two distinct representation of zero.

Note 3
. 17 s complemcnt rcprescntatmn of zero has two dlstmct representatlons.

«  I’s complement of a number gives ongmal number

1 7.3 Two s Complement Represenratmn
2’s complement of a number = 1’s complement of the number + 1-

Note : 2’s complement has,umque representation of zero. . .. 2% v

(O)m - (0 00 0):

Ex.: 1111
+ 1

Final carry ignored — [[]0000  2’s complement -
~ Note : Range — — 27! to (21 1),
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Solution :

2%s complement representa

Binary

0000
0001
0010
0011
0100
0101
0110
0111
1000-
1001
1010
1011
1100
1101 -
1110
111

(i) r’s complement

Ex.:

(1)  10’s complement of (52520);, is

Example 14 : Find 2's complem

ent : r’s complement of a positive number
-~ Where, r=radix or base
n = number-of digits in integral part of the number.

ent repres

tion of (-—31)10

&.JF

— (11011010); *+ !

= (11011011)

ME}

10° — 52520 = 47480 here n = 5 and r = 10
; 2 10’s coﬁ*xplcment of (0.3267),, is
(10° = 0.3267) = 0.6733 here n = and r = 10
3 2 complement of (101100), is '

~

(@) '2’s complement of (0.0110), is

2° _'0.0110 =

1 -0.0110

S b 1T & (101100), = (1000000), - (1011121{])2 =

Table of number repres::::ntmn
* Sign magnitude
+0 { +0
+1 +1
+2 +2
+3 +3
+4 +4
o L 45
+6 +6
+7 v
_0 I____? :
ol : -:6"‘5'-
-2 - gt
iy e
(g 5
5 E
-6 5
= -0.

i

010100

2’s

N’ of n digits in integral part = r“
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(i) (r — 1)%s complement : (™’s complement nf a number N w:th ‘n’ digits in mtcgral part and m digits
- in fractional part is (" — r™ — N). '

Ex.: 9’s complement of (52520),, is (105- - 1070 - 52520) = 47479 . [n=5 m=0]
Note : Corn;:;lement of complement of a number restore the original numbé_r.

(iv) Subtraction using (r - 1)’s complement : Let M ~ N is found with (r — 1)’s complement.

(a) Add minuend M to (r — 1)’s complcmcnt of subtrahend N,

(b) Inspect for an end carry ' '

If an end carry is generated, add it to the sum and result is positive and in its true form.

If an end carry is not generated, result is negative and in its (r — 1)’s complement form.
Binary subtraction using 1’s complement '

Case-1:(A-B):

A — Minuend -

B — Subtrahend

. 1’s complement of B is added to “A”.

- If end around carry is generated, it is added to the result and result is a positive number and in its true
form. ' “THs . 3

Example 15 : Solve (6), — (4);o By using'1’s complement.

Solution : '

1’s complement of 0100 = 1011 i

(6)1o+ (—4)y = 0110
i © 41011

0001
- 1

0010

If end around carry is not generated, the result is negative and takes ones complement of result to find true
result. ’

Example 16 : Solve (4),, — (6),o By using 1's complement ?
Solution : : i _
' (6),0 = 0110
1's complement of 0110 = 1001
(4)10 = (6)10 = 0100

+1001
1101

Case-Il : (- A—B) - | -
. One’s complement of A and B are added. :
C If carry is generated that should be added tothe result and resultis in its 1's complement form.




1. The binary number 00001011 when represeinted 8, Which of the following operations db Iesult ig
in BCD format, is given by ' (EA)y6 ? ¢
(a) 00001011 (b) 10111011 1. (AB)s— (3F)s
(c) 00010001  (d) 10001000 2. (BC)is - (CB)ig
2.  When two numbers are added in excess-3 code 3. (FE);s — (14)46
and the sum is less than 9, then in order to get Seléct the correct answer using the code give
the correct answer it is necessary to balow -
(@) subtract 0011 from the sum (2) 1 and 2 (b) 1 and 3
(b) add 0011 to the sum (¢) 2 and 3 (d) 1,2 and 3
(¢) subtract 0110 from the sum 9. - What is the Gray code word for the binary,
(d) add 0110 to the sum number 101011 ?
Gray code of the decimal number 13 is (@) 101011 (b) 110101
() 1010 (b) 1101 (c) 011111 ~(d) 111110 |
(c) 1011 (d) 1001 .. 10. How many I’s are present in the _. binary
_ The binary representation 100110 is numerically - representation of ;
equivalent to ; (4 % 4096) + (9 x 256) + (7 x 16) +.5
(a) the decimal representation 46 (@) 8 b) 9 .
(b) the octal representation 46 (c) 10 (d) 11
(c) the octal representation 26 1. Match Listl (Binary) with List-II (Decimal) an¢
(d) the decimal representation 26 select the correct answer using the codes given
The number 7F in Hexadecimal number system welowtu Jigts.
. Is equivalent to the decimal number List-1 List-11
(@) 255 (b) 256 A. 10101010 1. 128
(c) 128 (d) 127 B. 11110000 2. 240
Decimal 43 in Hexadecimal and BCD number ) C 10001000 3. 170
system is respectively D. 10000000 4. 136
(a) B2, 0100 0011 Codes
(b) 2B, 0100 0011 A B C bp
(¢) 2B, 0011 0100 @ - T, 4 g
(d) B2, 0100 0100 (b)) 2 3 1 4
The decimal value 0.25 © 2 4 1 3
(a) is equivalent to the binary value 0.1 d 3 1 2 4
(b) is equivalent to the binary value 0.01 12.  What is the octal equivalent of decimal 0,31257
(¢) is equivalent to the binary value 0.00111 (a) 0.42 " (b) 03125
(d) cannot be represented precisely in binary (c) 0.24 (d) 0.12

L“ T : & ' \/
lounlul': Eau:lonu




.~ Match List-1 (Octal) with Llst-l[ (Binary) and Fis g e fFD
0 16 is

" Select the correct answer u f
belo:lsttlje g L.sm% the codes given Gy TR 3 04 ) D 403
A. 75 1. o;:}tﬁf) ey P can
S e 1?- Given (125) = (203)s, the value of radix R will be
c..37 3. 11or - &40 (910
D. 26 4. 011111 ) 8 . @s
t. " Codes.: ' ’ 20.  If (327)y = (X)s-then the value of X is given by
(a) 43&_ 113 4(_: | 12) (@) 327 (b) 268
®) 2 { 5 W . _(e) 2033 | < (d) 3302
(c) 3 5 A 4 21. 3.1;1:‘;1 of the following is a self-complementing
@ 4 2 3 '
14. In hexadecimal anthmencl the reSult of (a) 8421.9&‘3 :(b) Excess 3 code
(7)1 — (3B)y4 is equal to - (9 Pure binary code (d) Gray code
(8) 3D~ ™ (b) 3Cy, | 22. The parity bit is added for (purpose)
© 60, (@ T3 S (@ coding | (b) indexing
15. ;1;; 1;13(:11:1&11 equwalent of hexadecunal number - (c) error-detection (d) controlling
(€)] 17]6570' () 17607 A wmfgfﬂ'le e T
© 17067 (d) 10767 © (@) 01111001 - (b) 0101 1011
16. The binary equivalent of hexadecimal number () 0100 " . . (d) 0100 1001
4F2D is | 24, A three-input NAND gateis o be used as an
(a) 0101 1111 0010 1100 inverter. Which ‘one: of the following measures
. will achieve better results? '

(b) 0100 1111 0010 1100
(c) 0100 1110 0010 1101 -
(d) 0100 1111 0010 1101"

17. - Match list-I (I-Iexademmal) w:th list-IT (Octal)
and select the correct answer by usmg the codes
given below the lists

(a) The two inputs not used are kept open
.(b) The two inbu‘ts not used are comnected to
ground (‘0” level) -
(c) The two inputs not used are connected to
logic (‘1" level)

LisfA - LIt % (d) None of the above
A. 68 2 el 1) ,
B. 8C 2. 214 ; 25. How is mverswn achleved usmg Ex-OR gate?
C. 4F 3- 117 = . (a) Giving input sxgnal to the two input lines of
D. 5D 4' 135 ' the gate tied together
' (b) Giving input to one input line and logic 2610

Clodes H | ; . - to the other line

A B C D : 3 -
=3 1 4 2 (c) Giving input to one input line and logic on
(b) 2 | 9 3 4 to the other line '

3 2 4 1 (d) Inversion cannot be achieved using Ex-OR

4 1 3
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A2,

.13

(‘b) (lllii}()'thl]i)z then its decimal equivalent wﬂl
bé

N”1327+1x25+]x25+1x2‘

+0x28+0x2240x%x2'40x32°
=>N—1><27+l><2‘5+1><25+1><24
= N = (240),,

(c) (10001000), then its decimal equivalent will
be

N=1x27+0x26+0x250x 2
_+1"23+0X22+0x21+{)x2°
N=1x128+1x8

=128 + §
= (136),, -
(©) (]00{]0000)2 then its decimal equwalent will
Bes, e . §
N=1x2"+0x20+0 x-25_+-0-><_,21*
+0x22+0x22+0x2! 40 x 20
=L
- = (128)y,
Ans. (c)

A fractional decimal number is converted to its

~ equivalent octal number by successive
_ multiplication by 8 as follows g

. Generated
) S o Integer
03125 x8=2.5000 ~ 2| .,
. .5000 = 8 = 4.0000 -41
.0000 x 8 0.0000: 0

17y The process’ is terminated when zeros or
" significant digits are obtamed

Thus octal equivalent : of (0. 3125)10 is (0.24)g
Ans. (c)

15.

For obtalmng the binary equivalent of an octal |

- number, significant' digit in the given number
‘replaced by its 3 bit binary equivalent.

T2(a) (75)g =75 = (111101),

(b) (65)3 = 65 = (110101),

" © (‘3&}3' =37 £ (011111),

(d) (26)s = 26 = (010110),

16.

Ans (b)
Method I:

(IT)e=7 x 16" + 7 x 16°

=112 +7

= (1194

=3 x 16! + B x 16°

=3 x 16! + 11 x 16°

=48 + 11
= (5910
(119)40~

= (60);0

Now we can convert 60 from decimal to
hexadecimal by dividing it-by 16. -

166{)

16

(3B)46

()6 = (33)15 (5910

Method II :
—+16
77 16 +7=23.
—:3:B it 7-B=23-B
3 C 3 _ —23 1n=12=C| -
(77)16 — 3B)ys = (306

Note : The operatlon is same as that in decimal
except that here 16 is used instead of 10.

Ans. (d) |
‘The conversion from hexadecimal to a decimal
number can be carried out by multiplying each
significant digit of ‘the hexadecimal by its
respective weight and adding the products

2 % 16° + A x 162+ 0 x 16" + 15 x 16°
=2.x 16+ Ax 16 +0x 16" + F x 16"

= 8192 +2560 + 0 + 15 .
= (10767),, '

Ans. ()

To convert a hexadecimal number into its binary
equivalent, each significant digit in the gives
number is replaced by its 4 bit binary equivalent
(4F2D)j5 — (x),

e 2 D

0100 111 0010 - 1101

—\‘ T —cacm
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