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Question No. 1 in Section-A is compulsory.

Attempt any 4 questions from among questions 2 to
7 in Section-B.

4. Parts of a question must be answered together.

Section-A

l.  (a) Give two instructions required to set E=1 in basic
computer, (2)
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(b) State and prove associative law on the

¢/

t‘\i[‘l'f‘ﬂilﬂn using truth I.ﬂ"]ﬂ.

AB + BC + A'C

(¢) Which addressing mode 1S used to implen.

l,h:l!‘

register-reference instructions. Justify

3 Our
dlNSWwWer. 13"-
(d) Show the representation of <8 and -7 in: (4,

(1) Signed Magnitude Representation
(11) Signed 1's complement representation

(1) Signed 2's complement representation

(¢) Explain how ROM is different from RAM and

give its applications. (3)

(1) The 8-bit registers AR, BR, CR, and DR initially
have the ﬁ)tllowmg values: (4)

AR = 11110010
BR = 11111111
CR = 10111001

DR = 11101010

Determine the 8-bit values in each register after

the execution of the followmg sequence of
3 mcroopc@ﬁ@;,

k.
i ; ld.'-



« . CRADR, BREBR+1 AND DR CR
! s K
moerement HR
\R « AR-CR Subtract CR from Ap
(g) Implement OR and AND gates using only NAND
gales. (4)
(h) Give reason why (4)

(1) SC « 0 is written at the end of execute

sequence of all instructions.
(i) IR « M[PC] 1s not valid.

(1) Draw the diagram representing the 1/0 buses and

Interface-modules.

(1) List the truth table of the function.

(i) Draw the logic diagram using the original

Boolean expression.
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() Ssmphity the algebraic €X} on U.n]ng

Boolean algebra.

(iv) List the truth table of the function from
the simplified expression and show thgy; it

is same as the truth table in part 1.

(v) Draw the logic diagram from the simplifijeq '
expression and compare the total numbe;
of gates with the diagram of part 1i.

(b) Simplify the Boolean function F together with don’t
care conditions d in sum of products (SOP) form.

Also draw the logic diagram of the simplified
expression.

F(w,x,y,z) = 2(1, 2,5,7, 8, 10)

d(w,x,y,z) = £(3, 6, 11, 15)

3. (a) The memory unit is specified by the number of
words times the number of bits per word. How

many address lines and Input-output data lines are

needed for 8 M X 32 memory unit? Also draw its
diagram. (5)

(b) Explain the designing of a 2-to-4-line decoder
implemented using NAND gates. (6)

e pre
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. “HUng th
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emory reference instructions of
4810

NLie?
(6)

e content of PC in the basic computer 1s 2A8

mbcrs are in hexadecimal). The content of

(b) Th
(all’ ﬁu

2z AC 1s 7E
2A8 i§ 935C. The content of memory at address

02. The content of memory at address

"35C is 07AB. The content of memory at address

7AB is 219 A. ©)

(i) What is the instruction that will be fetched

and executed next?

(i) Show the binary operation that will D€

performed in the AC when the i nstruction

1s executed.
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(”I) Go Over the instruction Cyﬂ'le to

perf{}rm
the

above operation and give the “Ontenq

of registers PC, AC, AR, DR, IR.

1 ay the
end of execute cycle.

h

(@) Covert the following decimal

numbers to the base
indicatcd.

(1) 7562 to octal

(11) 1938 to hexadecimal

(1i1) 175 to binary

(b) Write the formula to find the (-

1)’s complement.

Find the 7°g complepient of (2345)3. (3)

(¢) Perform the following arithm

etic operations using
7-bit registers and detect th

€ overflow, if any -
(+42) + (+33) and (—42) ~(+33)

®OTry at an address 200
the Memory map given below.
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Main Memory

nd the operand
gs modes

Determine the effective address a
to be loaded for the following addre

(1) Direct
(i) Immediate

(ii)) Indirect
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b) D |
CMmon. :
: Strate how Interrupt ig handled by d;
C e ’ ‘ ne
| .mmy diagram before ang after the ex |
Of an Nierrupt = .

(1ii) Main memory and Auxiliary memory

(1i1) Isolated vs Memory mapped 1/0 (6)

(b) Explain data transfer from I/O device to CPU in

programmed I/O with the help of suitable diagram
and flow chart. | - (9)
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Write your Roll No. on the top immediately on receipt

of this question paper.

Question No. 1 in Section-A 1s compulsory.

Attempt any 4 questions from among questions 2 to
7 in Section-B.

Parts of a question must be answered together.

=~ Section-A

w

(a) Demonstrate the validity of the following identities
by means of truth tables :

X + y_z = (x + y).(x s Z) p g
Sc




(f) The binary adder-subtractor circuit has the
following values for the input-mode M and the

tputs S;, S,, S,, S,, and the carries generated

A=1011, B=0101 (3)

o

i O\



g2} & % " —
| = o o 3 Y R
[ =B ‘%EL it |
) 7] | |
A T < e il
““ 1 o i. Wi | Funadder \_; Fulﬂdw_w % l
.uurr' B o | | l
g Tl |
i N .

) Explain auto-decrement addressing mode with
(£ '

(3)
h) Explain the “pranch and save return. address”

operation with the help of a memory diagram.

(3)
(i) Explain the importance of following condition bits:

(i) FGO-flag //\"OOLL;;\‘{;

(i) E-flag &3 03\*{5 \\
i) I-flag | W ) (3)
(j) Differentiate betw\é\éﬁé@ adder and full adder
with the help of an example. (3)

Section-B
a) Simnl; '
9 Slmphfy the following Boolean expression It sum-
;)f-PI‘Oduct (SOP) using K-map form and draw the
ogic d; |
S1¢ diagram of the simplified expression:

n T ().



(b) Perform the

following arithmetijc Operations with

binary numbers in signed 2’ complement

representation. Use 8-bit to accommodate each
operand along with its sign. [dentify in each case.

if this operation results in overflow or not
I .
BR(R(=75) + (-45)

)
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Qv fired mode D ORI PoTY
j 1 \
| rect mode¢ 1SZ \
i) V" ks
irec mode BUN -
(i) [n \\; ;
cant by bus request and bus grant i
' iS m |
(,;.ﬁhﬂ direct memory access” Q)
. traction on the given unsigned
b @ perform suli) S e
pumbers using the S b 5
subtrahend
6428 — 3409

(ii) Construct the characteristic table for SR flip-
flop. (3+2)

(¢) The initial content of PC is 120. The content of
memory at 120 is C1A0. The content of the

nemory at 1A0 is 0250. The content of memory
& address 250 i
has

th il Assuming the instruction
 format as mentioned below :

12 17 0

for BUN is (100), and BSA s
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(1) Specify the instruction that will be €Xecute

next and the addressing mode to be Used .

(1) Specify the micro-instruction to be CXecyte
sequentially for the fetch and execyte

Sequence for the given instruction

(111) Show the contents in hexadecimal of

registers PC, AR, DR, IR, and SC of the
basic computer.

Give the answer in a table with 6-columns. Column-

I must contain the micro-instructions (response of

each register and a row for each timing signal.

Show the content of registers after the positive
ransition of each clock-pulse. (8)

(a) Explain Index-register addressing mode with the

help of an example. Also specify when/
it used.

where is
(4)

(b) Assuming the given data

stored in 8-bit register.
Perform the following

Operations and represent
the result obtained in hexadecimal :

A = (7C),,, B = (65),,
(i) A (AND) B

(i) A (XOR) B
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(iv) A

alar Shift right 2 times A
(v) €18 o

v uses a memory unit of 64M .
A t.t“npll“-' | | | ¥ Ordg of
(¢ . nary instruction ¢ '
¢ cach. A binary code ig Storeg

o m The i
y * ory. - +
word of the memory € Instruction p,,

n CHTC

four parts
(i) An addressing mode field to SPecify one
of the four-addressing modes,

(ii) Operation code,

(iii) A register code part to specify one of the
14 registers and an address part.

How many bits are there in addressing mode part,
opcode part, register code part, and the address
part? Draw the instruction format, clearly

specifying the indexes and the number of bits for
each part, (6)

() Represent (-84),, in 10 bits register using following
fepresentation -

/% si'3“"111&1gnitude representation

( (if) 1 complement Representation
s { i" , . | r‘\
(ll) 2’s Complement representation. l
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(b)) How many address lines, data input lines apg data
Qutput lines are present 1n a memory unit
'epresented by 4096 x 16?7 How many 256 « g
memory chips are needed to provide a memory
Capacity of 4096 * 16? (5)

(€) A two-word instruction is stored at location 500) .
with its address field at location 501, The address
field has the content as 600. The content of
memory word at address 600 is 650. A processor
register R1 contains the number 300. Evaluate the

cffective address if the addressing mode of the !
struction is !
(1) Immediate (i) Direct
(111) Indirect (1v) Relative

(v) Register-indirect

(vi) Indexed with R1 as the index-register.
(6)

(a) Draw the flowchart for the execute sequence of -
all memory reference instructions along with the

cantm] conditions. (6)

(9)

(500)



