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What is the purpose of wait() system call in Linux?

(A) Count the number of child processes

(B) Kill all child processes

(@) Reap zombie processes

(D) First make init the parent process and then kill each child process
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About mutex, semaphore, and spinlock, which of the following is NOT a correct
statement?

(A) Mutex protects a single instance resource and is owned by the thread that
acquires it

(B) Semaphores manage access to multiple instances of a resource, do not have
ownership

© Spinlocks are used for very short critical sections and thread repeatedly checks if
alock is available in busy-wait loop. They are ideal for kernel level programming

(D) Spinlocks have higher overhead due to busy-wait. Mutexes and semaphore have
low overhead due to blocking on thread and are more efficient than spinlocks
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v fosar o g g

(A)  -OER ST

B) VIS HAN

(@) SESENREEIR
(D) Xt WRS HereR

Simulations in fields like climate modeling, drug discovery, and materials science can
be accelerated with:

(A) In-Memory Computing

(B) Shared Memory

(@) Transactional Memory

(D) Tertiary Storage controllers
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In Linux, which of the following is not suitable to know file system details?

(A) fdisk -I
(B) df -hT
(@) Isblk

(D) diskpart -lv

pthread %aﬁfﬁ, mﬁ@ﬁ?ﬂTG?Wﬂﬁﬂﬁ%’
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(B) gthread__join()W%ﬁ@%%%ﬁ%%@ﬁ%ﬂ?ﬁmmﬁC‘Hﬁﬁlﬁla?ﬂ
(@) pthread_mutex_lock() WB’W"TE@WWW FIPH 3G HoI Bl Ab B ﬁ‘l’Q
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About pthread, which of the following is NOT a correct statement?

(A) pthread_create() is used to create a new thread

(B) pthread_join() allows one thread to wait for another thread to complete its
execution

© pthread_mutex_lock() is used to prevent race conditions using mutex

(D) pthread_attr_t() is used to set thread attributes, stack size and scheduling policy

N TTER & TR A, PR d s ey ad T8 &

(A)  sem_wait() SATHR & AF &I geIdl g1 Al TH 9T & I €, A HifeiT 9 a1
UfohdT 9 deb sl 8! & oId e [ YHTHR BT AF YA F 34 7 81 Sy
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About POSIX semaphores, which of the following is NOT a correct statement?

(A) sem_wait() decrements the semaphore's value. If the value is currently zero, the
calling thread or process blocks until the semaphore's value becomes greater
than zero

(B) sem_post() increments the semaphore's value. This operation can unblock a
thread or process that was waiting on the semaphore

(@) sem_trywait(): Attempts to decrement the semaphore without blocking

(D) sem_trypost(): Attempts to increment the semaphore and keeps the thread or

process in waiting
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In OS, mutex is a fundamental synchronization primitive to ensure:
(A) instruction parallelism

(B) data parallelism

© data integrity
(D) data immutability

I3 RiglArgeeE & fow IuahT fre oM o $Itwqa deaa B g
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(B) FUJWH -3
© ENICE
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Conditional variables used for thread synchronization does not present the challenge
of :
(A) busy waiting

(B) spurious wake-ups
(@) deadlocks
(D) race conditions

TS AN & IR A Fufafed 3 @ o149 91 39 704 82
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Which of the following is incorrect about shared memory?

(A) Shared memory requires complex synchronization to prevent race conditions
(B) Shared memory can pose security risks because multiple processes can access
data
(© Shared memory is slowest IPC mechanism because this requires kernel
intervention
(D) Shared memory IPC implementation is platform-dependent
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Which of the following sequence is in the correct order?
(A) Power On, Boot Loader starts, POST checks, BIOS/UEFI wakes up, OS loads

subsystems

(B) Power On, POST checks, BIOS/UEFI wakes up, Boot Loader starts, OS loads
subsystems

(@) Power On, BIOS/UEFI wakes up, POST checks, Boot Loader starts, OS loads
subsystems

(D) Power On, BIOS/UEFI wakes up, POST checks, OS loads subsystems, Boot Loader
starts

T i 5T wu & wrd Fvar @

(A AE Hhd (B) EIEEAER |

€  URN®AA D) i fawe

Linux kernel functions as:

(A) monolithic kernel (B) microkernel

© exokernel (D) All of the options

e | FoffRaddswad 78 &

(A)  STNHA 3AYE B Taed Rid /dev/null TR SSEREE far ST @
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In Linux, which of the following is NOT correct?

(A) user input is redirected to global sink /dev/null

(B) a swap partition is not mandatory in Linux

(@) /dev contains device files, representing each hardware device as a file

(D) root file system is attached to / to extend the overall file system hierarchy
fFrafafea & 3 919 91 fore adsramgese aiedw T8 32

(A B (B)  3UHTH

Q  Jdcsiod (D)  dITHAR Thw A

Which of the following is not a Linux virtualization software?

(A) KVM (B) ESX

© VirtualBox (D) VMWare Workstation
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In C programming, about type conversion what is odd one from the following?

(A) With implicit or explicit type conversion, if the target type cannot hold the value,
overflow or underflow can occur
(B) Implicit or automatic type conversion is performed by OS
© Both implicit or explicit type conversion result into data loss with target being
smaller data type
(D) Conversion from real numbers to integers always results in a loss of precision
Frafafea tavm w1 ¥
unsigned int myfunction(unsigned int value)
{
return ((value & 0xFF000000) > > 24) |
(((value & 0x00FF0000) >> 16) << 8) |
(((value & 0x0000FF00) >> 8) << 16) |
((value & 0x000000FF) << 24);
}

i. myfunction T QUI® & 4 T3¢ &1 WU HdT § (32-f9e Wewid wr)
ii. myfunctlonﬁlﬁﬁmwaﬁﬁﬂ ql%‘q'—rﬁtrﬁ'q'ﬁ-hawm%
iii. myfunctlonmmwaﬁﬁlﬁﬂ Wﬁmmm%

(A)
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(B) Fad i 3R i

Had |
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What is the following function doing?
unsigned int myfunction(unsigned int value)

{

}

return ((value & 0xFF000000) > > 24) |
(((value & 0x00FF0000) >> 16) << 8) |
(((value & 0x0000FF00) >> 8) << 16) |
((value & 0x000000FF) << 24);

i. myfunction swaps the 4 bytes of an integer (on a 32-bit platform)
ii. myfunction can convert the little-endian representation to big-endian
ili. myfunction can convert the big-endian representation to little-endian

(A)
(©

Onlyi (B) Onlyiandii
Only ii and iii (D) All i, ii, and iii
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Which one of the following is correct identifier in C programming?
(A) _init_

(B) 1stSeat

(@) ##token

(D) return-value

@ v g, Frafafea 49 e ar e s fi-aReR fdw & Raer suarr gt
TTSdl A 32 Uhd Hha-d ShTs d & a1 UTHA g1 & Ap & feore far wiran 82

In C programming, which of the following is a common pre-processor directive used
in header files to prevent them from being included multiple times in a single
compilation unit?

(A) #pragma

(B) #pragma pack

(@) #pragma startup

(D) #pragma once

A RFERFEFC. FIIw@IHEARI

(A  -ASR ST (B) HITH-HoR 3TET

©  wrd-fret efig (D)  Wfer teuad foe
C uses to store arrays.

(A) row-major order (B) column-major order
© sparse-frequency order (D) static adjacency list
WA A ufged & IR A 71 I 32

(A 32-f3e a1 64-fae Ried &R, TS Uigex §HM 4 Ty AT @

(B) it ThamT T UTSeR 3R UTgex e B aTdT aTell thav- U g1 9 &
©  URR TR AT NI AT g8

(D) @%W arr[i], *(arr+i), *(i+arr) GﬁTi[arr] W"&ﬁfﬂﬁé

What is true about pointers in C?
(A) On a 32-bit or 64-bit systems generic pointer always takes 4 bytes

(B) Pointer to a function and function returning a pointer are one and same thing
© Pointer access is always faster than an array

(D) For an array: arr[i], *(arr+i), *(i+arr) and i[arr] are same thing

T dd e aTucd a1 te W2

Which of the following is an array of pointers?

(A) int *ptr_array[5];

(B) int (*ptr_array())[5];

© int (*ptr_array)[5];

(D) int *ptr_array()[5];
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Which of the following is an example of an Abstract Data Type (ADT)?
(A) An array in C
(B) A linked list implementation in Python

© A stack
(D) A specific memory allocation scheme
fafrR W Temien 91 T TR19 TT5H SIcia ] 1182

What is the worst-case time complexity of a linear search algorithm?
(A) O(1)

(B) O(log n)
Q O(n)
(D) O(n"2)

FafafEa 7 3 #19-91 sifReE faf R Rivs fie #1 g o sacht-figs fore g1
3iftre HRreraT 9 foran wrar 82

(A) 3T T RF 91d AIE Bl fScfle B

B)  fod fqu TN 31seH & foTT e Skt Gl & @iel Al

©  foU T R ad S & 91 T e Gitiferd Al

(D)  UAD IS I YT DA & [T Fl I UR BT

Which of the following operations is performed more efficiently by doubly linked
list than by linear linked list?

(A) Deleting a node whose location is given

(B) Searching an unsorted list for a given item

(@) Inserting a node after the node with a given location
(D) Traversing the list to process each node

et Far &t frarfag $31 & T snavae R ot gAaH BT &:

The minimum number of stacks needed to implement a queue is:
(A) 1
(B) 4
© 3
(D) 2
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(A) Tt () U
© TR (D)

Quick sort uses which of the following method to implement sorting?
(A) partitioning (B) selection
© exchanging (D) merging
8% & fpaeT qrT=iteur 82

A T B  cfoe
(@) dlegd (D) W<t
What is a hash tree a generalization of?

(A) Heap (B) Hash list
© BST (D) B-tree

B T SIART el SshiSiel & e fEafiT SFeR! Sd #ar 22

Which GCC flag generates debugging information for gdb?

(A) -9

(B) -d

(@) -debug

(D)  -dbg

SifRAY, /A + + T & foe HUTSeR gl

(A)  STRE-ZA-CTEH (3]

(B)  WichiH-SEU<T-ToliegH (fanss)

©  fos-ergm

(D)  31eS-3ith-TTZH (T3Hd)

GCCis compiler for C/C+ + programs.
(A) Just-in-Time (JIT)

(B) Platform-Independent-Execution (PIE)

(@) Build-Time
(D) Ahead-of-Time (AQOT)

Vi editor ¥, “Average” eRe 31 Gt g3 B “Good” & ATY UFaRATIUT HA BT Tet
AT T 37

In Vi editor, what is the correct way to substitute all occurrences of text “Average”
with “Good”?

(A) : %s/Average/Good

(B) : %s/Average/Good/g
(@) : %sub/Average/Good
(D) : %sub/Average/Good/g
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Which one of the following is not a text processing utility in Linux?

(A) grep
(B) sed

(© awk
(D) pipe

Frafafae 7 @ o9 a1 ca W T 9 797 get 3R 38 19 S H Hge v & firg
SIIT 4T 32

(A)  HUREW B) SR

© ufgeR (D)  feidR

Which of the following tools is purpose-built to help in finding and fixing bugs in a
C program?

(A) Compiler (B) Debugger

(@) Editor (D) Linker

e s T eyTad &2

(A) Hi%;%wgﬁ@duahw%mm,a‘rw ToHTSORA S-S e 1 Iad
h

B)  HUSR ATPHSIRA TUM PIS B! B! oo §1d &
€  HUSeR APHSHIRM Fad 9gd 98 U IR & argid 8
(D)  HURER ATPHZRA 3 TEReH fEwe &1 fadwed §

Which of the following statements is true?

(A) Compiler optimizations can sometimes introduce subtle bugs if not used carefully
(B) Compiler optimizations always make the code significantly faster

© Compiler optimizations are only applicable to very large programs

(D) Compiler optimizations are a substitute for good algorithm design

Wd fopen() fF<ft WIsa ) TBaaIYd & WiadT 8 df SHBT e YHR T il 82

What is the return type of fopen() when it successfully opens a file?

(A) int

(B) char*
(@) FILE*
(D) void*

frafaRag 49 919 a1 e {0t ufssar grR1 uwst a1 sadar 78 far s goar 82

Which of the following signals cannot be caught or ignored by a process?
(A) SIGKILL

(B) SIGINT

© SIGSEGV

(D) SIGTERM
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?ﬁﬁﬁqﬁmﬁ%mﬁ%mﬁamﬁﬁﬁmﬁ%mmaﬁaﬁﬁ

Which of the following command is used to change permissions of a file in bash?
(A) chown (B) chmod
© chgrp (D) mv -p

frrafafad & @ @19 91 adaq srizha feamRt o1 98 & @ ufaurfaa sm?

Which of the following will correctly substitute current working directory?

(A) $pwd

(B) [[ $pwd 1]
(@) <pwd>
D)  ‘pwd

A Ao {6t Riew R &3 SUaiT &1 T g ArHT= Argsis] &1 ST #31 $t
SMAIPdT gl 21 AR Tipda=dt & forg i o fifes fafer srftre emveras @2
(A) e feifd

(B) SIATHS feifd

) wfew iR S foifdh Mt Tae AR} cerar UgH a8

(D) I Rfed iR St fRifd AU garar &1 yHifdd et &

Consider multiple applications on a system require to use the same common library.
Which linking method is more advantageous for memory efficiency?

(A) Static linking

(B) Dynamic linking

© Both static and dynamic linking offer similar memory efficiency
(D) Neither static nor dynamic linking impacts memory efficiency
Frafafed @ sy = faar a3

s1: o9 fod wrsa @ fHd e oy s A fRR Fu 3 e fearsmar g, @
i T9g & IR wrsd 31 Al =i gl 21

s2: o fpeft wrga ol forfier U A e fban oimar 2, Y dad I <rgH & R
Bl 3 WIgd P Ulser, St o &1 8 8, fAsure giva wrsa A enfier gan @

IR b 39 wIgd 1 ARTdt s il 7

SWIF | | B9 A1/8 Y Il 8/8?

A S13Rs2GAI T B)  S13RS2 A Terd §

(C)  $adS1TEE (CQ  PIAS2TE 7

Consider the following two statements:

S1: When a file is linked statically into an executable, the contents of the file are
included during link time.

S2: When a file is linked dynamically, it is only during run time when a pointer

to the file, which is linked in, is included in the executable and then the
contents of said file are loaded.

Which of the above statements is/are true?

(A) Both S1 and S2 are true (B) Both S1 and S2 are false

(@) Only S1 is true (@) Only S2 is true

Page 10 | 27

XWZX-HX-X-4-6-1225




Q39.

Q40.

Q41.

4 HPC System software development

3T AR TR {5 uezy # HIY-HUTSeR BT STURT H31?

(A) OE 3T I TR Red 3R sifhearer & folw MmH Sursd &A1 I8d §
fSRIeT 31T g A STATT HI B 8

®) o e wiewid & fore fAsares dvg ois s91 & forg, i & x86 A=A @ omd
TR o g hurd &

(© 9 Y fHdt U WewiH & ol e Afed Hurger 41 38 81 3R uga Sifmfen
e T &l HUSd B3 1 HGAH 6l

(D) 3! GTSAW W IER UG & fo1T HIS[Gl DI BT SFHICTd d3 & forg

In which scenario would you typically use a cross-compiler?

(A) When you want to compile a program for the same operating system and
architecture you are currently using

(B) To create executable code for a different platform, such as compiling for an ARM
processor from an x86 machine

© When you are building a native compiler for a new platform and need to compile
the operating system tools first

(D) To optimize existing code for better performance on the same hardware

gfe 3y f=dt g s Gwpur & e Sursa fHe T8 F-a aisgd 1 4: Jafod
e famT |t &34 &1 yarg &34 ¢, 9 1 gRm?

(A  Hregd s I 811 8, dfda Hadifaferdt dis & =ear 8

(B)  HAd WAIId U q Aregd ! Reburgd ol 8

(©) ZAS "SdfeIS Hiedd BRUC" & 1Y Thd 81 Idl 8

(D)  Wisyd de A QT E, TR Hdt U Id R Thal §

What happens if you attempt to load a kernel module compiled for a different
kernel version without recompiling?

(A) Module loads but runs in compatibility mode

(B) Kernel automatically recompiles the module

© insmod fails with "Invalid module format"

(D) Module loads but may cause kernel panic immediately

%@%ﬁﬁﬁﬁ-ﬂﬁ wisad g | drs fhu e fome o-da uiegd (TadHed) Bt

Which of the following files contains a list of currently loaded Linux Kernel Modules
(LKMs)?

(A) /dev/modules

(B) /proc/modules

(@) /etc/modules

(D) /sys/kernel/modules
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U dae? fEarsd grsar wfaxfia ©u @ sndfed AoR FaR 8 U &= G&dT 82
(A)  TG3HA U /proc/devices B S dRb

(B) register_chrdev() @1 AoR FeR & ¥U § T U T

© register_chrdev_dyn() @ ®Id & I Ugd TP IS HoR AR IT PP

(D)  IUAS &Rl BT Udl T & T Th HeeH PROBE ThaRI- AN b

How can a character device driver obtain a dynamically allocated major number?
(A) By manually checking /proc/devices

(B) By passing a zero as the major number to register_chrdev()
© By setting a seed major number before calling register_chrdev_dyn()
(D) By implementing a custom PROBE function to detect available numbers

forem F+a A kmalloc() 3MR vmalloc() BaRE & §i 3R T 872

(A) kmalloc() WW@WWW@HW ,mvmalloc()aﬁﬁ:ﬂﬁﬂ%ﬂ
ﬁnﬁ’r&naﬁam%

(B) kmalloc( aﬁaﬂﬁr%aﬁiﬂﬁ&na%am% Tﬂﬁ?vmalloc WW@F@@H
ﬁnﬁ’r&naﬁam%

(©) kmalloc() BT STTRT SUTNTh dI-RIF 3HTde & foTd b SirdT 8, Siefes vmalloc() BT
WW-WW%WWW%

(D)  kmalloc() SRR T HHRY SieTd 8, ST vmalloc() THT e el & 3R 39 g
__GFP_ZERO TRl &1 Saggehal aidT @

What is the main difference between kmalloc() and vmalloc() functions in the Linux
kernel?

(A) kmalloc() allocates physically contiguous memory, while vmalloc() allocates
virtually contiguous memory

(B) kmalloc() allocates virtually contiguous memory, while vmalloc() allocates
physically contiguous memory

(© kmalloc() is used for user-space allocation, while vmalloc() is used for kernel-
space allocation

(D) kmalloc() always returns zeroed memory, while vmalloc() does not and requires

__GFP_ZERO flag

1 wiftir sevp de A oy fads (Rl ursw R s) &) fraf<d s & Riw s
T Piet B Jad UG 22

Which kernel function is most appropriate to implement a short delay (tens of
microseconds) in interrupt context without sleeping?

(A) msleep()

(B) udelay()

(@) schedule_timeout_interruptible()

(D) mdelay()
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R TR e § wutiey & forg yge wog a1y 3 31 1 @2

(A) IEHIGEDS] (B)

(€ fSrwist (D)

What is the unit of time measurement used for expires in struct timer_list?
(A) Milliseconds (B) Microseconds

© Jiffies (D) Nanoseconds

fearsw smar A Fafafa 9 @ #4991 RisArgewE de e aug-aeayu! Ja=H
IR FeRP TSR & 1T Wad Suya g, SNt faeht -3 &1 Suu i var it ds9 o1

TP € BIS AT d Uga A bl &2
A)  FEHR (B)  WER
© BEGIEE (D)  UeIHP AT

Which one of the following synchronization mechanisms in a device driver is best
suited for time-critical sections and interrupt handlers, to prevent multiple threads
from accessing the same code section by using busy-waiting?

(A) Semaphores (B) Mutexes

(© Spinlocks (D) Atomic operations
frrafafed # @ S A1 WIrauR §eIT $T IGTER0I 87

(A) CIQHY CRY

@B  ffasagoiRieR
© o Hgmiew
(D)  Tdfcrs Siuprs

Which one of the following is an example of a software interrupt?
(A) A timer interrupt

(B) A division-by-zero error

© A disk controller interrupt

(D) An invalid opcode

fFrafafaa & 3 $19 a1 uftezy fEarsy swar & fadfaa fAwes @ 99 siftre
ATHI I gidT 82

(A) BIS AR a5y &I U Sifed, I§-TRUNY HHIS ORTH BT JHY A9l §

(B) TR H T I, TR oika 3T

© U BIC Sl TR & Tt fohdt Tahde WR debral ufdfhar

D)  Ren wrdsm R fearsy o uRY S

Which one of the following scenarios benefits most from deferred execution in a
device driver?

(A) A complex, multi-step command to a hardware device that takes significant time
(B) A quick, simple write operation to a buffer
(@) An immediate response to an interrupt for a small data transfer
(D) Initializing a device upon system startup
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e Pid Aiegd (TS TH) TT AR &1 ST H31 & e FFafafaa 4 @ s @
fafer w82

(A) printk() YT BT IUTNT HRAT

(B)  PHolialal U1 Sialel o dd ISR B YT HRAT

(€ Uy, 31ecy, I Uhey ol ReH T BT IUTNT BT

O) i famey

Which of the following is a common method for debugging Linux Kernel Modules
(LKMs) or drivers?

(A) Using printk() statements

(B) Using a kernel debugger like KGDB or GDB

© Using system tools such as strace, Itrace, or ftrace

(D) All of the options

TS Ul 9 qieTsd Blas AT WaTSH §Ye/3M3eye (sidtamgai) grsal & fag

Hewayuf § Fif Te:

A) T ARued o g AR B ©R B4 B srAfa ST ]

(B)  HUSER &I 31 IRUSA b Ugd Pl SHAd B 4 Al & o8 GTed gRI
Sl off Tebell

© iy oarg fo fad dfvuaa & daa S fear s g 8, Te 81 fararst g

(D)  3-Udc Is T ¥ud & forU AN &1 T HaRH Ureex & =0 H GRUTNT FRal &

The volatile keyword in Embedded C is crucial for General Purpose Input/Output
(GPIO) drivers because it:

(A) Allows a variable to be stored in a flash memory

(B) Prevents the compiler from optimizing access to variables that can be changed by
hardware

© Specifies that a variable can only be read, not written

(D) Defines the variable as a function pointer to guard against re-entrant code

Tdtaens 3R 3zt & IR # fAgfafaa & @ &9 91 $Y= 7Tad 82

(A) M2, TSI (Tfvad S 3R TaHTa (T adih) BT SUTNT Bl &

(B) TIUTTS, THINTHSATS (AR 313, Wd 3), THAZTYST (AR 39, Wid 3M13¢),
mm(;gmm,@zwmm(mmm@am IR
ST Bl

€  THUSE, ME2d Bt g H AR WR 3 Al Mgl &1 IHYH FHal 8

(D)  TgHag 3R 3Mme2dt ST € Hec]-Are 3R Acd]- T BIpTRE B T 3d 8
Hiifep T fEarsy Waa U A TSded T g

Which one of the following is incorrect statement about SPI and 12C?

(A) [2C uses SDA (Serial Data) and SCL (Serial Clock)

(B) SPI uses MOSI (Master Out, Slave In), MISO (Master In, Slave Out), SCLK (Serial
Clock), and a Chip Select (CS) or SS (Slave Select) line

© SPI generally supports higher clock frequencies compared to 12C

(D) SPI and 12C both allow multi-master and multi-slave configurations because each
device is independently addressable
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ﬁaﬁf@aﬁ@aﬁﬁmwmﬁm%@mmmmaﬁqm%’

(A)
(B)

(@)
(D)

Uih tg@?«f R Pd BIFPRIA BIsdl & U T fhiied TRY RIH UeH
Hdl

uﬁ%@ﬁww% 21 I3 3R It et ufsharai & T U $ethy UaH
Hdl

Ui BIsd RIeH Te TG TIITH 3R ATSsRIe Wk HRdl §

Vi WTgd e TR Rked & g 3IhH &1 Uy ol 8

Which of the following best describes the purpose of the proc file system?

(A)
(B)

(@)
(D)

proc file system provides a physical storage location for kernel configuration files
proc file system offers an interface to kernel data structures and running
processes

proc file system stores executable programs and libraries

proc file system manages the boot sequence of the operating system

I 9T UIREH A A § U g Bl IR RO & oIS BT 22

Which ARM instruction loads a word from memory into register R0?

(A)
(B)
(@)
(D)

(A)
Q)

(A)

MOV RO, #1
LDR RO, [R1]
STR RO, [R1]
ADD RO, R1, R2
THSS W A 5T yoR & R Wafed U | JE R ARY 8 914 82
NI (B)
wfew (D) gaTferd
Which type of variables are automatically initialized to zero in Embedded C?
Local (B) Register
Static (D) Automatic

(Q

HTgHIBe IR | TR WS & fore wdwr A &1 SuahT & far smar 82

(A)
(B)
(@)
(D)

Ig dIeersd gidl @

EREARNECR]
agﬁmﬁaﬁaaéaﬁﬁmﬁw?ﬁ%
wEWIEd e

Why is flash memory used for program storage in microcontrollers?

(A)
(B)
(@)
(D)

It is volatile

It has low write endurance

It retains data without power
It is faster than RAM
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frrafafad 8 @ o9 Rew oifq v fg (gasi) & afvvfa sar 22

A) I URRAT TR 3R B9 911 U Tohd AUy,

®)  RuwIer IR A o usiid B & forw fewreA feur a1 U gTSam ueh
(Q Wiy, A SR STE JUHRN S BT Tedh! Bl AIden Teb Uhel Tl
(D) SIS AR P! FAEfd HA & forw I fvar WM 91T U UBR T TidediR

Which of the following defines a System on a Chip (SoC)?
(A) A single CPU with high processing power and memory

(B) A hardware component designed to manage data and instructions on a chip

© A single integrated chip combining multiple components like a CPU, memory,
and peripherals

(D) A type of software used to control hardware

TS VAR 3R Tt & diw qer oidr =1 82

A)  TISHIYRHER gHR TSN & e Wfda=iren gld 8

(B)  TH3M AMHIR W AHIUR I §S 8ld &

(€  TSHINR THd-35-d T AU I 5, STaid T3l Us 5l fad IR &g Ried

TCh! P Tehicpd bR &

(D)  TH3MH T IWN =Y FU ¥ HieTsd IUHRUN H ol STl ©, Safds ASsh IR
1 SUANT -1 IUBHRUT | foa Sram 8

What is a key difference between a microprocessor and an SoC?

(A) Microprocessors are always more powerful than SoCs

(B) SoCs are typically larger than microprocessors

(@) Microprocessors are single-purpose CPUs, whereas SoCs integrate multiple
system components onto a single chip

(D) SoCs are exclusively used in mobile devices, while microprocessors are used in

compute intensive devices

e snffeamr wra: R &) ga-T & 3= FaT® ¢ . UTed $H3d 87
(A) HH Y UHR UISUAET & IR §11d &

B) € 3R Ve PHeld WlorD Bl HH PHRd &

© Tl ofed fepifEn ardi 2

(D) % urguaTsT Bt gl &

Why do RISC architectures often achieve higher clock rates than CISC?
(A) Fewer instruction types simplify the pipeline

(B) Larger instruction sets reduce control logic

(@) RISC has more complex decoding

(D) CISC pipelines are shorter
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Tesgun Rra Saa 31 & Y 3y fFy egwR 1S &1 3uahT #:41?
(A) PR AS

(B) HUR A

) SNRTA A

(D) CIEEE S

Which timer mode would you use to generate a PWM signal?
(A) Capture mode

(B) Compare mode

© Overflow mode

(D) Watchdog mode

difvga dtva $exha (THdiens) o PR b1 HRga sEgfee
S B

A  Rwra

(B) TR T

©

(D) YA BAR

Serial Peripheral Interface (SPI) is a type of serial communication
interface.

(A) synchronous

(B) asynchronous

© duplex

(D) message queue

Tss ey ¥ RNud-csu waTe (SRERIT) Afega ST 481 &1 &1 32
(A) TR &1 Tfd &1 gRdide IHT | AT

(B) grdfde A H fooiel &t @ud &1 Uae= BT

©  Rreade R w ¥ 9de gmy 3R feqie w@

(D)  TUdse! 3R TAEIS! & Hared &) fFufEa s

What is the main function of a Real-Time Clock (RTC) module in an embedded

system?

(A) To measure the speed of the processor in real time

(B) To manage power consumption in real time

(@) To keep accurate time and date, even when the system is powered off

(D) To control the operation of LEDs and LCDs
TS UTShIHe R 31 gs-iis fova & shisq & fow #1499t 99 Jad Suyged 82

For connecting a microcontroller to a high-speed display, which bus is most
suitable?

(A) 12C
(B) SPI
© UART
(D) CAN
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;auﬁwanﬁemwﬁwa‘wwﬁm%,a’rmﬁwmﬂ s e
|

(A) 8-fae (B) 16-fae

©  32-fe (D)  64-foe

When the processor is executing in ARM state, then all instructions are
wide.

(A) 8-bits (B) 16-bits

(€ 32-bits (D) 64-bits

fFrafafEa 8 & o1 91 yRa ¥ e Ria N Re-dY snffeas wr smufya &
(A) 3T TR (B) T R

© fad g (D) Td86 YRR

Which of the following Indian-developed processors is based on the RISC-V
architecture?

(A) ARM processors (B) VEGA processors

© Shakti processors (D) x86 processors

Y/ et Aisa ot siwgsng ey Arsa e faa fooar ar uT
(A)  dugd B  FaE

© & IY-1Y (D) fomr foodht fofp o

TCP/IP model was developed the OSI reference model.

(A) prior to (B) after

© simultaneous to (D) with no link to

T Acas Aisd A ufspar @ ufhar faavur & foe #19 f awr iR gidt 82
(A)  FAcdd AR (B) LIECREASER

© SIIVRANT TR (D)  Serfde am

Which layer is responsible for process to process delivery in a general network
model?

(A) network layer (B) transport layer

(@) application layer (D) data link layer

frruafafea 7 | feg = vanfyen &1 IuaT Acas aur fewrsa & fow fear o
T d 87

(A) 3T TevE Uy e (B) ST aqex =T

© foid e =icT o) ot fawe

Which one of the following routing algorithms can be used for network layer
design?

(A) Open Shortest Path First (B) Distance Vector Routing

(@) Link State Routing (D) All of the options
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fe FHTH ST R & n Rya 9 €, A Adiew foiw A wiie gl

If there are n signal sources of same data rate, then the TDM link has slots.
(A) n

(B) n/2

(@) n*2

(D) 2n

ke NI A, Fe1Se B 98 FA-H-T TIP3

(A FR AW TS

(B)  TIC Idw@

(©  FRPT MEU TS Y 3R Ui Jw

(D) AR HT MUl Tgd, U T 3R THUHTS FHTONT

In socket programming, the client must know:

(A) IP address of the server

(B) Port number

© Both IP address of the server and Port number

(D) IP address of the server, Port number and SSL certificate

31 &y te Acad A g g afe:

(A) g %agﬂﬁwmgﬂ%%amﬁwq%mé?muwm&m UaM A
H&H

B) U Ul oMl fEasd Waa & 8
(©) fafire feaesa R =a @) ufshareit & Menss! gaM 8
(D) U Uihal AReR § 3R AT fha 8 3R gl Wa g

Two devices are in a network if:

(A) A process in one device is able to exchange information with a process in another
device

(B) A process is running on both devices

© PIDs of the processes running on different devices are same

(D) A process is master and always active and another is slave

m@gﬁﬁaﬁ'—wﬁﬁﬁﬂﬁm 3 9T FATSE PR B1 AN & fog SuahT

Which one of the following methods is used by a server to prepare for incoming
client connections?

(A) connect()

(B) accept()

© bind()

(D) listen()
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Hibe M # TralRE Seameisrd (i) ik ger Sermm metsra (g

& dH GBI 3R |1 37

A) R FHHaRE-IEd ©, Tafe gE Ut FHraRT- ?

B) <RI fayag, orafyd et fadRur UeM &Rar 8, Siafe gt oW 8, afes faaron
B TR el a1 ]

Q) ERIT 1 UG IRA ST YR o fore foram ST 8, iR gt &1 SuanT Sifed
SFIYAT & forq fova Siret ©

(D) TSIl & o TSP B! A=l gldl o, STaidb It & farg =Tat

What is the main difference between Transmission Control Protocol (TCP) and User

Datagram Protocol (UDP) in socket programming?

(A) TCP is connection-less, while UDP is connection-oriented

(B) TCP provides reliable, ordered data delivery, while UDP is faster but does not
guarantee delivery

© TCP is used for simple data transfer, and UDP is used for complex applications

(D) UDP requires a handshake, while TCP does not

Prafafed & & $19 91 U urgde msh uw ¥9 18 7
(A) 19216800 —8- 192.168.255.255

8) 10000 -9- 10255255255

Q)  172.16.0.0 -8- 172.31.255.255

(D)  169.25400 —8- 169.254.255.255

Which one of the following is NOT a private IP address range?
(A) 192.168.0.0 -to- 192.168.255.255

(B) 10.0.0.0 -to- 10.255.255.255

© 172.16.0.0 -to- 172.31.255.255

(D) 169.254.0.0 -to- 169.254.255.255

3mgtdte TgH #1 ars fyew A fvamn gar 32

(A 32fdcw (B) 64 facg
(@) 128 focm (D) 256 facy
What is the address size of an IPv6 address in bits?

(A) 32 bits (B) 64 bits
(@) 128 bits (D) 256 bits

frafafad 7 @ feae suahT ag fAuffya w33 & fore fvar sirar @ {9 918 ensth dae
TCTE 11 | Ugd Heash | fpal R a@ T5 Haval1 o7

A ergsieftheRe B) g

(€  <rsy 3 widy (eiiuy) D)  T=AEE fera (T

Which of the following is used to determine how long an IP packet can reside in the
network before it is discarded?

(A) Identification (B) Options

(@) Type Of Service (TOS) (D) Time to Live (TTL)
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7 fe & gae AR a1a 3MgUl 151.242.16.49 Aecad & U fvaq gl (Srmsd &1

Y T} TS & 1Y) 3R Ja-ic HUT 32
(A) 512 BT 3R 126 ac (B) 512 BRe 3R 128 Jac
Q) 126 g&c 3R 510 B (D) 128 & 3R 510 BRC

How many hosts (with assignable IP addresses) and subnets are possible for an IP
151.242.16.49 network with a subnet mask of 7 bits?

(A) 512 hosts and 126 subnets (B) 512 hosts and 128 subnets
(@) 126 subnets and 510 hosts (D) 128 subnets and 510 hosts
wafiemg d, vadtens AR «ar g1iive sear &2

A TP FFDHeR & HiaR it uftrarstt &1 Rise-es &l @
) 3% 03 g ulharait a% Te T UHTRd HaT §

Q) gt ufhansit &l JHT HRar g

(D) X P! Up B UlhaT | UhiAd Bl &

In MPI, what does MPI_Barrier achieve?

(A) Synchronizes all processes within a communicator

(B) Broadcasts a message from rank O to all processes

© Terminates all processes

(D) Gathers messages into a single process

3T TH THTISMS P WHsd §91d € 3R 3Wd & b Stz 9wy

wmmﬁmﬁaﬁmélwwm%ﬂ
(A) 3 JdR- @ HUH] \31'1LIICI

(B) gfsharefi & ol dig e

(©  ®IC YRl Y Acad dpad

(D) 3Afd HART ITTART

You profile an MPI program and see most time spent in MPI_Barrier. What does this
indicate?

(A) High communication-to-computation ratio
(B) Load imbalance between processes

© Network congestion from small messages
(D) Excessive memory usage

THUT3MS A, MPI_Gather, MPI_Scatter ¥ fid & Fif®:

(A) Gather, Ufshareit & Se1 fadid ®=ar g

(B) Gather, Gt uforarsit @ Se1 ! T & ThiAd HRdT &
(©) Scatter B! IR BRI B TS Bl &
(D)  Scatter Hdd 3B 0 P TTY B HTH B Tbhdl g

In MPI, MPI_Gather differs from MPI_Scatter because:

(A) Gather distributes data across processes

(B) Gather collects data from all processes into one
(@) Scatter requires barrier synchronization

(D) Scatter can only work with rank 0
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3T NATEHY & Y TH FHHIGR qU BT IR B I8 ¢ olg] TP SeIq— Uh
NS R W 1 3UST Hd! &1 B AT VDU AqH USRI g & AT Sl
gf+f¥a swar &2

(A) Tdd 3Usc & STHUTY #pragma omp critical BT SYINT B

(B) YIS U™ UfafP & fory ueb sfelie ruse o1 I

© o™ & Aol 891 SR qU & a1 76l &

(D) WP o RipTET & WIS AARI H

You are optimizing a parallel loop with OpenMP where each iteration updates a
shared histogram array. Which approach ensures correctness with minimal
performance loss?

(A) Use #pragma omp critical around each update

(B) Use an atomic update for each histogram entry

© Make the histogram private and merge after the loop

(D) Place the array in shared memory without synchronization

M AT SAfafia Mg IgH aTal U 1 HAIUT AT g1 i W
auAdt Aegfent TR Tad SuYe 82

(A) T3 Tl P Y WKfedh Y[t

B)  BIC TSl & Y Tlewmregan

(O SAIHSG s _

(D)  °Cd TS| & AMHR & 1Y MeeS ASI[eiT

You must process a loop with highly irregular iteration times. Which OpenMP
scheduling strategy is most appropriate?

(A) Static scheduling with large chunks

(B) Static scheduling with small chunks

(@) Dynamic scheduling

(D) Guided scheduling with decreasing chunk sizes

MU TS M A Ud® 48 &1 Te 8 RIS duad deg | == H31 8,
Wﬁgﬂ?ﬂwﬁmﬁmmmlmmmmm“mﬁﬁ?
(A)

(B)  Wgde
(©) C
(D) ARCUTSAC

You need each thread in an OpenMP program to start with the same initial variable
value, but then modify it independently. Which clause do you use?
(A) shared

(B) private
© firstprivate
(D) lastprivate
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TRad MITH | 95 AfU® ST BT SUART 1 ST HHIIT JHATH 1 32
(A) 3P Hicae AT ae< P HRU HH YerH

(B) 3fH FHMIRAT & HRUT gk TSR

© ST g3 HARY SuanT

(D)  HH Sl b

What is a potential drawback of using too many threads in a parallel program?

(A) Reduced performance due to excessive context switching overhead
(B) Increased performance due to more parallelism
(@) Increased memory usage

(D) Reduced data locality

Sy ynfi & fore smaei R f whnfiT afsa &1 suah far smar 32

(A SfoTAd ®  HHSI

©  THYes (D) O Usd

Which programming model is commonly used for programming GPUs?
(A) OpenMP (B) CUDA

© MPI (D) POSIX Threads

gfe ! IR wafafEar shifig R &1 fufea <A § @) &1 w1 gftens
3fire Qidaa 82

(A  TWgSE (B) XTI SRR

© dech hRYC (D)

If you must execute tasks on AMD and NVIDIA GPUs, which API is more portable?
(A) CUDA (B) OpenCL

© Vulkan Compute (D) DirectCompute

TP Acl-US 8 Ui e oot -o it rera ufvoma Sar g 1 3 fRufaa) 1 uar ama & ferg
3T T TS DI AT A SEATA HI3N?

A multi-threaded application occasionally produces incorrect results. Which tool
would you apply first to detect race conditions?

(A) gprof
(B) perf
(@) strace

(D) valgrind

B W dPTh JHATHTGR THITH & ST 3T BT IdT 4 & A Bl 82

(A BER BRI (B) Tfew e
(O STl SHETA Tl (D)

Which technique helps detect data races in parallel programs?
(A) Memory caching (B) Static analysis
(@) Dynamic instrumentation tools (D) Vectorization
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JUHIR $fET R Tea P Fraw S1 3uai frast srgum e & o frar wirar 82
(A) ot UomH &1 FHMIAR B UTW &t ol b+ aral Td

(B) fordd} fou U orf & forw Ut ot syar e

(@) TR} & & 9aR &1 f[aded

(D)  FHFIR URIMH & foT 3axged AURI &1 AT

What is Amdahl's Law used to estimate in parallel computing?
(A) The speedup achievable by parallelizing a program

(B) The optimal number of processors for a given task
© The latency of communication between processors
(D) The amount of memory required for a parallel program

5 UPR &7 ATZTAT THAR TR HH T&T F I RN BT STHT Hdl 32
(A dremguy Wwﬁam

(B) JRIMSTT (RSTIS TCHRI Ie Hh[eT)

(€  gUlemsH ( AT SR HHfe)

(D) @i i fawey &l

Which type of ISA typically uses a smaller number of simple instructions?
(A) CISC (Complex Instruction Set Computing)

(B) RISC (Reduced Instruction Set Computing)

(@) EPIC (Explicitly Parallel Instruction Computing)

(D) None of the options

S R TR &1 aifte sifew qgRin ats wnfdra w7 & fog wxifia fear man g
B 91 ¢S-3TP ad 3 FuTfad &2

(A) gl g% UIRYeEd (®)  Wpd ST Al

© efTdl S~IgaRH (D) U IR J&=A

A RISC processor is modified to include more complex addressing modes. Which
trade-off is most likely?

(A) Increased pipeline throughput  (B) Simplified decoding logic

(@) Slower instruction decoding (D) Lower transistor count

mmmwaﬁg%mwmmwﬁﬁlﬁ?mh
Wﬁﬂﬁ*ﬂﬂs@aﬂ

(A) 3 Tagdl aTel ST L3 B

(B)  dvifec ceA P fu sgd oter L1

(©) HH ! arar 987 L2 H

(D)  Ood Gegdl 3IR HH Ao arel Hed L1

You are designing a CPU for high-frequency trading workloads. Which cache
configuration is optimal?

(A) Large L3 cache with high associativity

(B) Very small L1 cache for faster hit time

(@) Large L2 cache with low latency

(D) Moderate L1 with high associativity and low latency
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AIYEdUR AYSE & 91, qhars D Ya1 f7e gT90% & geHR 70% T ATl 8 | WIwTgieiT
WIgS- AT Ugd # giS i 81 3P Wad THTAd SR 1 82

(A T¢I gs SR dldbiere!

(B) ol gs ®iIH® dldfact

(€ A Y THIRuiead IuanT

(D) 8 KIZS & HRUI ST ATE BT HH IugNT

A workload’s L1 hit rate drops from 90% to 70% after a software update. Profiling
shows increased stride-based accesses. Which is the most likely cause?

(A) Increased temporal locality

(B) Increased spatial locality

© Reduced cache associativity usage

(D) Poor cache line utilization due to large stride

rfafes iRzl & sifafvad, Tuay o frg TR & TR &R JHdl 82
(A) D AR

(B) TAlfeTT-Uise TORRH

(@ HAN TR SRR

(D)  gexE gl

In addition to arithmetic operations, what other type of operations can an ALU
perform?

(A) Logical operations

(B) Floating-point operations

(@) Memory access operations

(D) Interrupt handling

%ﬁ%ﬁgﬁ # Sic UFEE B TUFET HId JHY, B Al P11 ASIST W H HH

(A) ?smsxs I3t (B) Tg I T IRGH
(@) 23IoR &1 IUTNT (D) feqafei HugeRr gl

When computing dot products in floating point, which technique reduces rounding
errors?

(A) Randomized rounding (B) Kahan summation algorithm

(© Using integers instead (D) Disabling compiler optimizations

313533 754 TN J&I ¥ I fhd yoR 31 TBns & fAeuvr 3R e &t
gy BT 82

(A) fthas -Tige TR (B) IoR

(©  TeT-ulge FeR (D) SR AR

The IEEE 754 standard primarily defines the representation and arithmetic of what
kind of numbers?

(A) Fixed-point numbers (B) Integers

© Floating-point numbers (D) Binary numbers
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Q96.

Q97.

Q98.

Q99.

4 HPC System software development

TP URUNY® 5-TR0NY UTguars— A, 31 {1 &, s e Is5e TR ST JH1YE 4
B Ihd 87

(A e Reffsfar (B) BIRATST/STRUTRIT
(©) I T TgTHR (D) TN S &1 IuAT b

In a classic 5-stage pipeline, how can you resolve a Read After Write hazard without
stalling?

(A) Instruction reordering (B) Forwarding/bypassing

(@) Increasing clock speed (D) Using NOP instructions

iy & g dfeaer 31 THar I 90% B FUTSTR B UST HIH & qIe, TAd
WERMA P SRV IRGTHG $H 8l ATl 8| TAT {5 FUTSTR dGard & BT §3HT SIT?
(A) QUM g

(B) BRI AT H gfg

(©  HelRFd sifdSfeear ¥ 9fg

(D) SR AT H Hal

CPU’s branch predictor has a 90% accuracy rate. After updating the compiler,

performance drops due to incorrect predictions. Which compiler change likely
caused this?

(A) Increased loop unrolling

(B) Increased function inlining

© Increased conditional branching complexity
(D) Reduced instruction scheduling

WgSied, H-I1 AU W ve e § gt dem & 5t arsn fear srarg ik st
faciadr &7 gl 82

(A) A HART (B) QIS AR

(€ P AR (D) dled HART

In CUDA, which memory space is shared among all threads in a block and has low
latency?

(A) Global memory (B) Shared memory

(@) Constant memory (D) Local memory

AT ARTT Sy we w1 iRt uTe wvar 81 39T a9 JUTFId SR T 382
A) U IS i ISR STINT

(B)  ufd =il 9gd 3ifd® U

(C I3 HERY BT JUINT

(D) S BURI BRI

Suppose GPU kernel achieves low occupancy. Which factor is most likely the cause?

(A) Excessive register usage per thread
(B) Too many threads per block

© Use of shared memory

(D) High memory coalescing
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Q100.

4 HPC System software development

& HIY TF TG § SId TF € ufpar e @ wed §; Wt
3= gt uftpart wR 3t wedten 37 It gt 7 & 91y U@ 9
3ifire Ufh Tt Usp HIY, Td® SIelT-3eT YR UR 9d Jbdl 2l

(A) A UG R, A TTTTHT

(B) TeC ITATTHT, o

(© AR, AR

(D) YT, AT

With only one process can execute at a time; meanwhile all other
process are waiting for the processer. With more than one process
can be running simultaneously each on a different processer.

(A) Multiprocessing, Multiprogramming

(B) Multiprogramming, Uniprocessing

© Multiprogramming, Multiprocessing

(D) Uniprogramming, Multiprocessing
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