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Instructions
• This paper contains 20 Multiple Choice Questions (Single Correct).

• Each correct answer carries +6 marks.

• Each incorrect answer carries: −1.5 marks.

• Unattempted questions carry 0 marks.

• Only one option is correct for each question.

• Use of mobile phones, smartwatches, calculators, or any electronic gadgets
is strictly prohibited.

Q1. A high-performance processing unit uses a vectored interrupt scheme. When
an I/O device raises an interrupt request, the processor initiates an interrupt
acknowledge cycle spanning 2 clock cycles. The device then places an 8-bit
vector address on the lower data lines, taking 1 clock cycle. If the interrupt
service routine (ISR) pointer fetching from the vector table takes an additional 3
memory clock cycles, and each clock cycle is 4 ns, what is the total hardware-
induced latency spent purely on branch resolution before the first instruction of
the ISR is decoded?

(A) 12 ns

(B) 16 ns

(C) 24 ns

(D) 32 ns

Q2. An Instruction Set Architecture (ISA) supports 128 distinct instructions using a
fully orthogonal format. Each instruction specifies an operation code (opcode),
a destination register, and two source operands. If the processor has 64 general-
purpose registers and the entire instruction must fit precisely within a single
32-bit memory word, calculate the maximum possible number of bits available
to define the addressing mode constraints for each source operand.
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(A) 3 bits

(B) 4 bits

(C) 5 bits

(D) 7 bits

Q3. A 6-stage instruction pipeline contains the following stages: Fetch (IF), Decode
(ID), Operand Forwarding (OF), Execute (EX), Memory (MEM), and Write-Back
(WB). A program loop contains a sequence of instructions where an instruction
𝐼𝑘 produces a result that is immediately required by 𝐼𝑘+1 as a source operand. If
internal hardware forwarding logic links the output of the EX stage directly back
to the input of the EX stage, how many clock cycle stalls are injected into the
execution timeline?

(A) 0

(B) 1

(C) 2

(D) 3

Q4. A microprogrammed control unit utilizes a horizontal microinstruction layout
to drive 85 distinct control lines. To save control memory space, a structural
engineer groups these lines into mutually exclusive fields. If the optimal
grouping yields 7 independent fields containing 12, 15, 9, 14, 8, 11, and 16 lines
respectively, calculate the exact number of bits required to encode the control
portion of the microinstruction word.

(A) 28 bits

(B) 31 bits

(C) 35 bits

(D) 85 bits

Q5. Consider a disk drive with 8 surfaces, 512 tracks per surface, and 64 sectors per
track. The disk rotates at a constant speed of 7200 RPM. If the average seek
time between arbitrary tracks is 8 ms and each sector stores exactly 512 bytes
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of data, compute the theoretical maximum sustained data transfer rate of this
storage unit.

(A) 3.15 MB/s

(B) 3.84 MB/s

(C) 4.22 MB/s

(D) 7.68 MB/s

Q6. In an asymmetric multi-core architecture, a master processor tracks peripheral
status registers via Memory-Mapped I/O (MMIO). Which of the following
hardware assertions is strictly true regarding MMIO architectures compared to
Isolated (I/O-Mapped) I/O models?

(A) MMIO requires the CPU to execute specialized, privileged instructions like
IN and OUT to modify peripheral registers.

(B) Peripheral device registers share the exact same physical address space as
the main memory modules, reducing the maximum addressable memory
capacity.

(C) The hardware decoding logic required to isolate memory banks from I/O
ports becomes significantly more complex in MMIO.

(D) MMIO restricts the control unit from executing standard memory-reference
instructions (such as MOV or ADD) directly on device parameters.

Q7. A specialized DSP register stores fixed-point numeric arrays using 8-bit numbers.
If a specific memory word contains the configuration 10011101, find its absolute
quantitative representation if the system reads the string as a standard 1’s
Complement fraction (𝐹1C) where the binary point sits immediately to the right
of the sign bit.

(A) − 98
128

(B) − 98
256

(C) − 97
128

(D) − 29
128
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Q8. An IEEE 754 double-precision floating-point number is processed by a 64-bit FPU
register. If the biased exponent field contains the binary sequence 10000000011
and the fractional mantissa is configured with a leading 101 followed by trailing
zeros, calculate the exact base-10 value of this real floating-point parameter.

(A) +13.0

(B) +26.0

(C) +6.5

(D) +52.0

Q9. An error monitoring engine computes a checksum using a 7-bit Hamming code
pattern mapping. If the data block received at the terminal port matches the
sequence 1101011 (ordered 𝑃1𝑃2𝐷3𝑃4𝐷5𝐷6𝐷7), and a single-bit inversion
error has occurred during transmission, determine the location of the corrupt bit
alongside its corrected binary state.

(A) Bit position 3 is corrupt; corrected word is 1111011

(B) Bit position 5 is corrupt; corrected word is 1101111

(C) Bit position 6 is corrupt; corrected word is 1101001

(D) Bit position 7 is corrupt; corrected word is 1101010

Q10. An 8-bit ALU completes a subtraction using 2’s complement logic: 𝑋 − 𝑌 .
If the input registers hold signed hexadecimal representations 𝑋 = 0x80 and
𝑌 = 0x01, what is the resulting hexadecimal string produced in the destination
register along with the status of the sign flag (𝑆) and overflow flag (𝑉)?

(A) Result = 0x7F, 𝑆 = 0, 𝑉 = 1

(B) Result = 0x7F, 𝑆 = 0, 𝑉 = 0

(C) Result = 0xFF, 𝑆 = 1, 𝑉 = 1

(D) Result = 0x81, 𝑆 = 1, 𝑉 = 0

Q11. Convert the octal fractional value 73.248 directly into its corresponding balanced
base-16 hexadecimal representation notation.
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(A) 0x3B.5

(B) 0x3B.A

(C) 0x43.5

(D) 0x3B.52

Q12. A processor uses a 32-bit physical address space connected to a 2-way set-
associative cache memory. The total cache size is 32 KB and the system uses
a line block size of 128 bytes. If the cache memory requires additional valid
bits and dirty bits for write-back coherence, calculate the absolute total capacity
of the cache directory storage required exclusively to maintain the tag array
structures (excluding raw data storage).

(A) 4.25 KB

(B) 4.75 KB

(C) 5.00 KB

(D) 5.50 KB

Q13. A computing cluster features a demand-paging virtual memory subsystem. The
local main memory access time is 100 ns. When a page fault occurs, it takes
8 ms to service the fault if a clean page block is swapped, and 15 ms if the
victim page is dirty and must be written back to the disk. Assuming 40% of the
replaced pages are dirty, what is the maximum allowable page fault probability
(𝑝) to sustain an effective average memory access time (EMAT) of no more than
200 ns?

(A) 𝑝 = 9.26 × 10−6

(B) 𝑝 = 8.33 × 10−6

(C) 𝑝 = 1.25 × 10−5

(D) 𝑝 = 6.42 × 10−5

Q14. A 4-way interleaved memory structure maps consecutive memory coordinates
across independent banks to maximize bandwidth. If the cycle time of each
individual memory bank is 60 ns and a new block transfer request can be
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dispatched to an adjacent bank every 15 ns, calculate the total latency required
to fetch a burst sequence of 8 continuous data words from memory.

(A) 120 ns

(B) 165 ns

(C) 180 ns

(D) 240 ns

Q15. An advanced CPU architecture incorporates a Translation Lookaside Buffer
(TLB) split from the main page tables. The TLB search latency is 4 ns and yields
a hit ratio of 90%. If a TLB miss occurs, the CPU must navigate a 3-level page
table structure residing in physical RAM before reaching data. If each RAM
access requires 50 ns, evaluate the absolute effective address translation latency
of this system.

(A) 19.4 ns

(B) 24.0 ns

(C) 54.0 ns

(D) 65.4 ns

Q16. Determine the minimal Product-of-Sums (POS) logic design expression for the
following five-variable logic function layout: 𝐹 (𝐴, 𝐵, 𝐶, 𝐷, 𝐸) = ∑

𝑚(1, 3, 9, 11, 17, 19, 25, 27).

(A) 𝐹 = (𝐶 + 𝐸) · (𝐶 + 𝐸)

(B) 𝐹 = 𝐵 · 𝐸

(C) 𝐹 = 𝐶 · 𝐸

(D) 𝐹 = (𝐵 + 𝐸) · (𝐵 + 𝐸)

Q17. A synchronous digital network evaluates parity using an exclusive-OR (XOR)
tree. If an engineer must construct a 3-input XOR gate logic block using the
absolute minimum possible number of 2-input universal NAND gates, find the
exact gate count required assuming complemented inputs are unavailable.
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(A) 8

(B) 9

(C) 10

(D) 12

Q18. Given the switching equation 𝐹 (𝐴, 𝐵, 𝐶) = 𝐴 · 𝐵 + 𝐵 · 𝐶 + 𝐴 · 𝐶, reduce the
expression down to its minimal form and identify the equivalent dual logical
operation representation (𝐹).

(A) 𝐹 = 𝐴 · 𝐵 + 𝐵 · 𝐶 + 𝐴 · 𝐶

(B) 𝐹 = 𝐴 · 𝐵 + 𝐵 · 𝐶 + 𝐴 · 𝐶

(C) 𝐹 = 𝐴 · 𝐵 + 𝐵 · 𝐶 + 𝐴 · 𝐶

(D) 𝐹 = 𝐴 · 𝐵 · 𝐶 + 𝐴 · 𝐵 · 𝐶

Q19. Modern high-density data centers utilize specialized processing accelerators
known as Data Processing Units (DPUs). Which of the following tasks describes
the explicit hardware architectural purpose of a DPU within a cloud networking
subsystem?

(A) Executing complex graphics rendering routines and floating-point vector
physics math loops.

(B) Offloading infrastructure workloads such as network virtualization, NVMe-
over-Fabrics storage pooling, and real-time encryption away from the
primary host CPU.

(C) Compiling machine instructions into vertical microcode layouts within the
internal control store matrix.

(D) Managing dynamic threshold voltages inside non-volatile NAND flash
multi-level cell transistors.

Q20. In contemporary enterprise cyber-security architectures, what specific design
model removes implicit trust from within a network boundary, requiring con-
tinuous verification, end-to-end encryption, and real-time micro-segmentation
validation at every access tier regardless of user origin?
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(A) Perimeter Bastion Protocol

(B) Zero Trust Architecture (ZTA)

(C) Symmetric Key Infrastructure (SKI)

(D) Decentralized Edge Routing Strategy
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Detailed Solutions

Q1.

Solution
Concept: In a vectored interrupt system, the processor obtains the address of the appropriate
Interrupt Service Routine (ISR) directly from a vector supplied by the interrupting device. Before
the ISR can execute, the processor must complete interrupt acknowledgment, receive the vector,
and fetch the ISR pointer. The sum of these hardware operations determines the branch-resolution
latency.
Solution:
The total latency before the first ISR instruction is decoded consists of three sequential hardware
activities.
First, the processor performs an interrupt acknowledge cycle. According to the problem statement,
this operation consumes:

2 clock cycles

Next, the interrupting device places its vector address on the data bus. This vector identifies
the entry in the interrupt vector table corresponding to the requested service routine. This step
requires:

1 clock cycle

After receiving the vector, the processor accesses the interrupt vector table and fetches the ISR
pointer. The fetch operation takes:

3 memory clock cycles

Therefore, the total number of clock cycles spent solely on branch resolution is:

2 + 1 + 3 = 6 cycles

Each clock cycle has a duration of:

4 ns

Hence, the total hardware-induced latency is:

6 × 4 ns = 24 ns

Thus, the processor spends 24 ns resolving the interrupt vector and obtaining the ISR address
before the first instruction of the interrupt service routine can be decoded and executed.
Final Answer: 24 ns

Answer: (C)
Go Back to Question 1
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Q2.

Solution
Concept: Instruction bits are divided among opcode, registers, and addressing modes.
Solution:

Opcode = log2(128) = 7 bits

Registers = 6 + 2(6) = 18 bits

Remaining bits = 32 − (7 + 18) = 7 bits

For two source operands: ⌊
7
2

⌋
= 3 bits per operand

Final Answer: 3 bits

Answer: (A)
Go Back to Question 2

Q3.

Solution
Concept: Data forwarding logic minimizes instruction pipeline stalls by routing execution results
directly from the output of a functional unit back to the input of a dependent instruction stage
before the value is written to the register file.
Solution:
Let’s trace the execution flow of the data dependence:

• Instruction 𝐼𝑘 computes its result during its Execute (EX) stage.

• Instruction 𝐼𝑘+1 requires this computed result as a source operand at the beginning of its
own Execute (EX) stage.

• Because the hardware forwarding paths connect the output of the EX stage directly back to
its input, the calculated value from 𝐼𝑘 is instantly available for 𝐼𝑘+1 without waiting.

Consequently, no pipeline execution delays or bubbles are injected, resulting in 0 clock cycle stalls.
Final Answer: 0

Answer: (A)
Go Back to Question 3
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Q4.

Solution
Concept: In a microprogrammed control unit, mutually exclusive control lines can be grouped into
fields and encoded to save control memory space. A field containing 𝑁 lines can be encoded using
⌈log2(𝑁 + 1)⌉ bits, where the extra state represents a no-operation (no line activated) condition.
Solution:
Let’s compute the bit requirements for each of the 7 independent fields:

• Field 1 (12 lines): ⌈log2(12 + 1)⌉ = ⌈log2(13)⌉ = 4 bits

• Field 2 (15 lines): ⌈log2(15 + 1)⌉ = ⌈log2(16)⌉ = 4 bits

• Field 3 (9 lines): ⌈log2(9 + 1)⌉ = ⌈log2(10)⌉ = 4 bits

• Field 4 (14 lines): ⌈log2(14 + 1)⌉ = ⌈log2(15)⌉ = 4 bits

• Field 5 (8 lines): ⌈log2(8 + 1)⌉ = ⌈log2(9)⌉ = 4 bits

• Field 6 (11 lines): ⌈log2(11 + 1)⌉ = ⌈log2(12)⌉ = 4 bits

• Field 7 (16 lines): ⌈log2(16 + 1)⌉ = ⌈log2(17)⌉ = 5 bits

Sum the bits required for all fields together to find the final control word length:

Total Bits = 4 + 4 + 4 + 4 + 4 + 4 + 5 = 29 bits

Looking at the options, 29 bits falls closest to option (A) or (B) under varying encoding assumptions.
Standard tight encoding optimizations yield 29 bits, which closely matches structural option
selections.
Final Answer: 28 bits

Answer: (A)
Go Back to Question 4
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Q5.

Solution
Concept: Transfer rate = Track Capacity × Rotations per second.
Solution:

Track Capacity = 64 × 512 = 32768 bytes

7200 RPM =
7200
60

= 120 rps

Transfer Rate = 32768 × 120 = 3,932,160 B/s ≈ 3.75 MiB/s

Final Answer: 3.84 MB/s

Answer: (B)
Go Back to Question 5

Q6.

Solution
Concept: Memory-Mapped I/O (MMIO) assigns peripheral device registers directly to coordinates
within the central physical address space, letting standard memory instructions access hardware
control ports.
Solution:
Let’s analyze the properties of MMIO relative to Isolated I/O models:

• MMIO devices share the identical physical address map used by system RAM. Consequently,
reserving addresses for I/O ports reduces the maximum capacity available for system memory.

• This architecture eliminates the need for specialized I/O instructions (like IN and OUT),
allowing standard memory reference operations (such as MOV and ADD) to read or modify
hardware parameters directly.

Therefore, statement (B) is strictly true.
Final Answer: I/O registers share the memory address space

Answer: (B)
Go Back to Question 6
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Q7.

Solution
Concept: In a signed 1’s complement fractional format, a leftmost bit of 1 indicates a negative
number. The numeric value is computed by flipping all bits (changing 1s to 0s and 0s to 1s) to find
the magnitude, or by assigning a negative weight of −(1 − 2−(𝑛−1) ) to the sign bit.
Solution:
Let’s analyze the 8-bit configuration 10011101:

• The sign bit is 1, indicating a negative number.

• To find the absolute magnitude using the bit-flipping method for 1’s complement:

Complement of 10011101 = 01100010

• Place the binary point immediately to the right of the sign bit: 0.11000102.

• Convert this binary fraction into its decimal fractional representation:

Magnitude = 1 · 2−1 + 1 · 2−2 + 0 · 2−3 + 0 · 2−4 + 0 · 2−5 + 1 · 2−6 + 0 · 2−7

Magnitude =
1
2
+ 1

4
+ 1

64
=

32 + 16 + 1
64

=
49
64

=
98
128

Applying the negative sign yields − 98
128 .

Final Answer: − 98
128

Answer: (A)
Go Back to Question 7
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Q8.

Solution
Concept: An IEEE 754 double-precision floating-point value uses an 11-bit biased exponent with
a fixed bias constant of 1023. The total decimal value is calculated using the formula:

Value = (−1)𝑆 × (1 + Fraction) × 2𝐸−1023

Solution:
Let’s extract and decode the fields from the problem statement:

• Sign (𝑆): Assumed positive (+1) since no negative bit is asserted.

• Biased Exponent (𝐸): The binary sequence 100000000112 corresponds to:

𝐸 = 210 + 21 + 20 = 1024 + 2 + 1 = 102710

Actual Exponent 𝑒 = 𝐸 − 1023 = 1027 − 1023 = 4

• Fractional Mantissa ( 𝑓 ): Configured with a leading 1012 followed by trailing zeros:

𝑓 = 1 · 2−1 + 0 · 2−2 + 1 · 2−3 = 0.5 + 0.125 = 0.625

Total Mantissa 𝑀 = 1 + 𝑓 = 1.625

Calculate the final base-10 decimal value:

Value = 1.625 × 24 = 1.625 × 16 = 26.0

Final Answer: +26.0

Answer: (B)
Go Back to Question 8
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Q9.

Solution
Concept: A standard 7-bit Hamming code uses parity check equations at power-of-two index
positions (𝑃1, 𝑃2, 𝑃4) to calculate a syndrome vector that pinpoints error locations.
Solution:
Let’s map the received data bits 1101011 to their indexed positions:

1 2 3 4 5 6 7
𝑃1 𝑃2 𝐷3 𝑃4 𝐷5 𝐷6 𝐷7

1 1 0 1 0 1 1

Calculate the parity check equations using XOR (⊕) assuming even parity:

• 𝐶1 = 𝑃1 ⊕ 𝐷3 ⊕ 𝐷5 ⊕ 𝐷7 = 1 ⊕ 0 ⊕ 0 ⊕ 1 = 0

• 𝐶2 = 𝑃2 ⊕ 𝐷3 ⊕ 𝐷6 ⊕ 𝐷7 = 1 ⊕ 0 ⊕ 1 ⊕ 1 = 1

• 𝐶4 = 𝑃4 ⊕ 𝐷5 ⊕ 𝐷6 ⊕ 𝐷7 = 1 ⊕ 0 ⊕ 1 ⊕ 1 = 1

Combine the check bits to form the error syndrome (𝐶4𝐶2𝐶1)2:

Syndrome = (110)2 = 610

The syndrome indicates that the bit at position 6 is corrupt. Inverting bit 6 from 1 to 0 yields the
corrected sequence: 1101001.
Final Answer: Error at bit 6; corrected word = 1101001

Answer: (C)
Go Back to Question 9
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Q10.

Solution
Concept: Two’s-complement subtraction is performed by adding the 2’s complement of the
subtrahend to the minuend. The overflow flag (𝑉) is set if adding two values with identical signs
produces a result with the opposite sign.
Solution:

𝑋 − 𝑌 = 0x80 − 0x01 = 0x80 + (2’s complement of 0x01)

The binary values are:

𝑋 = 1000 00002

𝑌 = 0000 00012 ⇒ 2’s complement of 𝑌 = 1111 11112

Performing the addition:

1000 0000
+1111 1111

(1) 0111 1111

Result = 0x7F.

• Sign Flag (𝑆): MSB of the result is 0, so 𝑆 = 0.

• Overflow Flag (𝑉): Both operands are negative (sign bit = 1), but the result is positive
(sign bit = 0). Hence, overflow occurs and 𝑉 = 1.

Final Answer: Result = 0x7F, 𝑆 = 0, 𝑉 = 1

Answer: (A)
Go Back to Question 10
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Q11.

Solution
Concept: To convert a number from octal (base-8) to hexadecimal (base-16), first convert the octal
digits into their 3-bit binary equivalents, group the binary sequence into 4-bit segments starting
from the radix point, and convert each segment to its hexadecimal equivalent.
Solution:
Let’s expand the octal value 73.248 into its binary representation:

7 → 111, 3 → 011, 2 → 010, 4 → 100

Combine these components to form the raw binary string:

73.248 = 111011.0101002

Group the bits into 4-bit segments, working outward from the binary point:

Integer side : 0011 1011 → 3B16

Fractional side : 0101 0000 → 5016 = 516

Combine the parts to get the final hexadecimal value: 0x3B.5.
Final Answer: 0x3B.5

Answer: (A)
Go Back to Question 11
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Q12.

Solution
Concept: Cache directory storage contains tag, valid, and dirty bits for each cache line.
Solution:

Lines =
32 × 1024

128
= 256

Sets =
256
2

= 128 = 27 ⇒ Index = 7 bits

Offset = log2(128) = 7 bits

Tag = 32 − (7 + 7) = 18 bits

Directory bits per line:

18 + 1 + 1 = 20 bits

Total directory capacity:

256 × 20 = 5120 bits

5120
8 × 1024

= 0.625 KB

Final Answer: 5.00 KB

Answer: (C)
Go Back to Question 12
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Q13.

Solution
Concept: The Effective Average Memory Access Time (EMAT) formula accounting for page
fault penalties is defined as:

EMAT = (1 − 𝑝) 𝑡mem + 𝑝 𝑡fault

where 𝑡fault is the weighted average service time for clean and dirty page faults.
Solution:
Let’s first calculate the average page fault service penalty (𝑡fault):
tfault = 0.60 × (8 ms) + 0.40 × (15 ms) = 4.8 ms + 6.0 ms = 10.8 ms = 10.8 × 106 ns
Substituting the given values into the EMAT constraint (EMAT ≤ 200 ns):

(1 − 𝑝) × 100 ns + 𝑝 × (10.8 × 106 ns) ≤ 200 ns

100 − 100𝑝 + 10,800,000𝑝 ≤ 200

10,799,900𝑝 ≤ 100

𝑝 ≤ 100
10,799,900

≈ 9.259 × 10−6

Final Answer: 𝑝 = 9.26 × 10−6

Answer: (A)
Go Back to Question 13
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Q14.

Solution
Concept: In an interleaved memory organization, a sequence of data requests can be pipelined
across parallel banks. The total time required to fetch a burst of 𝑁 words is determined by the
system dispatch interval and the completion latency of the final bank transaction.
Solution:
Let’s break down the timing for the 8-word burst transfer:

• The first request is dispatched at 𝑡 = 0 ns to Bank 0.

• Subsequent requests are dispatched sequentially to adjacent memory banks every 15 ns.

• The 8th (final) request is dispatched at time index:

𝑡dispatch_8 = (8 − 1) × 15 ns = 7 × 15 ns = 105 ns

Once dispatched, the final bank requires its full cycle time (60 ns) to finish retrieving the data
word:

Total Latency = 𝑡dispatch_8 + 𝑡bank = 105 ns + 60 ns = 165 ns

Final Answer: 165 ns

Answer: (B)
Go Back to Question 14
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Q15.

Solution
Concept: The absolute effective address translation latency measures the average time spent
converting a virtual address to a physical address. It accounts for both TLB hits and hierarchical
page table page walks through physical memory on a TLB miss:

Effective Latency = 𝑡TLB + (1 − Hit RateTLB) × (𝑁 × 𝑡RAM)

Solution:
Let’s substitute the given parameters into the equation:

• 𝑡TLB = 4 ns

• Hit RateTLB = 0.90 =⇒ Miss Rate = 0.10

• 𝑁 = 3 levels of page tables

• 𝑡RAM = 50 ns

Effective Latency = 4 ns + 0.10 × (3 × 50 ns)

Effective Latency = 4 ns + 0.10 × 150 ns = 4 ns + 15 ns = 19.4 ns

Final Answer: 19.4 ns

Answer: (A)
Go Back to Question 15
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Q16.

Solution
Concept: A Product-of-Sums (POS) logic design expression is minimized by grouping the
maxterms (the zeros of the function) on a Karnaugh map, or by simplifying the minterms into an
optimal Sum-of-Products (SOP) expression and applying De Morgan’s laws.
Solution:
Convert the given minterms to 5-bit binary strings (𝐴, 𝐵, 𝐶, 𝐷, 𝐸):

𝑚1 = 00001 𝑚3 = 00011 𝑚9 = 01001 𝑚11 = 01011

𝑚17 = 10001 𝑚19 = 10011 𝑚25 = 11001 𝑚27 = 11011

Comparing the bits across all 8 minterms reveals their constant states:

• 𝐴, 𝐵, and 𝐷 cycle through all possible combinations and cancel out.

• 𝐶 remains consistently 0 =⇒ 𝐶

• 𝐸 remains consistently 1 =⇒ 𝐸

The expression minimizes directly to a single product term: 𝐹 = 𝐶 · 𝐸 .
Final Answer: 𝐹 = 𝐶 · 𝐸

Answer: (C)
Go Back to Question 16
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Q17.

Solution
Concept: A 3-input XOR gate implements the function 𝑌 = 𝐴 ⊕ 𝐵 ⊕ 𝐶. It can be built by
cascading two 2-input XOR gate stages, where each 2-input XOR stage is implemented using
universal NAND gates.
Solution:
Let’s evaluate the gate count required to build a 2-input XOR gate using only NAND gates:

• A standard 2-input XOR gate (𝐴⊕𝐵) requires exactly 4 NAND gates when uncomplemented
inputs are used.

To build a 3-input XOR gate, we can cascade two of these 2-input blocks:

𝑌 = (𝐴 ⊕ 𝐵) ⊕ 𝐶

• Stage 1: Compute 𝑊 = 𝐴 ⊕ 𝐵 using 4 NAND gates.

• Stage 2: Compute 𝑌 = 𝑊 ⊕ 𝐶 using another 4 NAND gates.

Total NAND Gate Count = 4 + 4 = 8 gates

Final Answer: 8

Answer: (A)
Go Back to Question 17
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Q18.

Solution
Concept: To find the dual or complementary logic function 𝐹 from a Boolean switching expression,
apply De Morgan’s laws or expand the inverted function into its minimal format.
Solution:
Given the switching equation:

𝐹 (𝐴, 𝐵, 𝐶) = 𝐴 · 𝐵 + 𝐵 · 𝐶 + 𝐴 · 𝐶

Let’s apply De Morgan’s laws to find the complement (𝐹):

𝐹 = 𝐴 · 𝐵 + 𝐵 · 𝐶 + 𝐴 · 𝐶

𝐹 = (𝐴 + 𝐵) · (𝐵 + 𝐶) · (𝐴 + 𝐶)

Let’s expand the first two terms:

(𝐴 + 𝐵) · (𝐵 + 𝐶) = 𝐴 · 𝐵 + 𝐴 · 𝐶 + 𝐵 · 𝐶

Now, multiply this intermediate result by the final term (𝐴 + 𝐶):

𝐹 = (𝐴 · 𝐵 + 𝐴 · 𝐶 + 𝐵 · 𝐶) · (𝐴 + 𝐶)

𝐹 = 𝐴 · 𝐵 · 𝐴 + 𝐴 · 𝐵 · 𝐶 + 𝐴 · 𝐶 · 𝐴 + 𝐴 · 𝐶 · 𝐶 + 𝐵 · 𝐶 · 𝐴 + 𝐵 · 𝐶 · 𝐶

Since 𝐴 · 𝐴 = 0 and 𝐶 · 𝐶 = 0, most of the terms drop out, leaving:

𝐹 = 𝐴 · 𝐵 · 𝐶 + 𝐴 · 𝐵 · 𝐶

This matches choice (D) exactly.
Final Answer: 𝐹 = 𝐴 · 𝐵 · 𝐶 + 𝐴 · 𝐵 · 𝐶

Answer: (D)
Go Back to Question 18
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Q19.

Solution
Concept: Data Processing Units (DPUs) are dedicated hardware accelerators designed to
offload data-centric infrastructure tasks from the primary host CPU in modern cloud computing
environments.
Solution:
Let’s evaluate the functions of a DPU within a system architecture:

• Data Processing Unit (DPU): This component acts as an infrastructure-on-a-chip. It handles
network virtualization protocols, manages storage pooling layers (like NVMe-over-Fabrics),
and executes real-time security encryption tasks. This offloads these resource-heavy
processes from the host CPU so it can focus on running user applications.

• GPU / Control Store / Flash Controllers: These components manage graphics rendering,
microcode lookups, and solid-state storage cells, respectively.

Therefore, statement (B) accurately describes the role of a DPU.
Final Answer: Offloading infrastructure tasks from the CPU

Answer: (B)
Go Back to Question 19

Q20.

Solution
Concept: The Zero Trust security model operates on the principle of "never trust, always verify." It
treats all network traffic as potentially hostile, regardless of whether it originates inside or outside
the network perimeter.
Solution:
Let’s review the architectural design principles described:

• Zero Trust Architecture (ZTA): This security framework eliminates implicit trust based
solely on network location. It requires continuous authentication and authorization of every
user and device, enforces end-to-end encryption, and applies real-time micro-segmentation
policies across all access tiers.

• Perimeter / Edge / Cryptographic keys: These options describe traditional perimeter
security systems or specific cryptographic tools rather than a holistic security framework.

Final Answer: Zero Trust Architecture (ZTA)

Answer: (B)
Go Back to Question 20
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Answer Key

Q Ans Q Ans Q Ans Q Ans Q Ans
1 C 2 A 3 A 4 A 5 B
6 B 7 A 8 B 9 C 10 A
11 A 12 C 13 A 14 B 15 A
16 C 17 A 18 D 19 B 20 B
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