4___—-'/’-‘

;’Q\ | _— ‘
) mﬁm%%““’ﬁ-ﬁwmﬁ/qﬂmﬂa&w
q‘fﬁu 02308 (¥ e B

All questions have marks ass ver writing in the answer

: arks assigned t them, Do not cut, over wilng in the '

Dt?\ not write your name, signature or identfication symbol anywhere in the answer sheet,
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English[10 marks]

Questions 1 to 5 carry 1 mark each.
Question 6 is of 5 marks
The antonym of optimistis: ~ Optimist FTRERTE:
The synonym of zenith is: Zenith HTaTaETE g & ¢
Words with same pronunciatior but different spellings are called:
U &) ST aTeY ST 3Tel9T- 39T Aelel] aTel Aed FEelld &
4. The figure of speech in following is: R # figure of speech &:
‘Oh death! Where is thy sting?’ '
5. A man who doesn’t drink is called: . S et e g T 3 Fee o
6. Rectify the following sentences: oo aTeFal &1 UG hIoTe:
I.  The patient died before the doctor arrived.
Il.  The roads of Lucknow are wider than Gorakhpur.
[I. My hairs need cutting.
IV. |saw news yesterday.
V. Who did you call?

w N e

A Hindi[15 marks]
All questions carry equal marks: |
14 ﬂn*mmwaﬂmﬁﬁa‘?
. ST I & ST Fie 67
wafrmm?ﬁ#?ma:‘h%“?
M e
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11. Bg Fibaa s d?
12. P SRATTRaTE W AT &u-Rer
AR Tl BT3 < wile) 3T T8
WY TS T 7 & HE Y Hrelm
e ST oX ST a1 5 Hg W grenm
Fed Hl T oY A7 & R
T AT TN AT AT R SR
sv%mmézqgw%?
13. o T FT TRl sra AT
14. IS FT T HIST & AW Pl &2
15. ‘3fea SR #e W, Tgav el weeT # wEd srerwR F arde
‘ General Studies[15 marks]
All questions carry equal marks
1. Which movie won the Academy award for the best picture in 20237 e a 2023 %
HIAs a7dt & AT srTeH! qRR shar
2. At which station did Balasore train accident take place? Wmmmmw
3. Who became the Chief Minister of Karnataka in recently concluded
#mg?ﬁﬁmﬁwmaﬁ?
4. Freezing point of water is: 3rer %7 a7 grar &
5. Kirchoff’s voltage law is based on conservation of: ﬁr{a‘fq;aqmmm &
H&TOT O AT 2
6. Which is the first noble gas in periodic table? Hﬁﬁmﬂﬁ#maﬁqa‘mmmag’

7. Chlorine, Florine, Bromine and lodine are together called: Fa i, waier, g
IR FFT T wEaa

elections? grer @l

i : "‘
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8. Who is the anchor of the news show /g and white’? == M e U5 TBIEC

9. Bernoulli’s Theorem for streamline motion of fluids IS pased on principle
- . G P a1y SR T
i B

10. If frequency of an electromagnetic wave is 19 MHz, its wavelength will be:

ﬂ‘.\tﬁéag-crgﬁm qET B AWGRT 10 Mz & @y 3EH e g . 5 sec. ItS
11. A uniformly accelerated body starting from rest attains a velocity 10 m/sin

acceleration will be: THFHAW W ¥ =gfg Aoz Bow HaedT ¥ 5 #hs # 10
HIET/AHUZ FT A7 WIed FT AT T FGFT =907 2917

12. The power factor of an R-L circuit is 3/v2. If the frequency of ACis dou bied,
power factor? HT-UeT Hebe 1 It e 1/v2 8 1 AR AT ygfea QR FL AT, arafEd

13. Which metal is found in liquid state at room temperature? aﬁﬂ%ﬁiﬂﬁmfmﬂaa
HTEUTH IS AT 2

14. Which team has the highest victory margin in a game in test cricket? SRRy TR IAAH
BadT Fr ST F1 3T aad AAwd?

15. The height of a Geostationary satellite is: sFfaw ITE AN FAHE TS -

a7

what will be the

iViaths|10 marks]

All questions carry equal marks

1. (Sin 30%+icas 30°)*= |
2. Suppose Z;, Z,, and Z; are the vertices of an equilateral triangle inscribed in the circle

[Z| = 2.1fZ, = 1+ V3, then find Z,, #TdifaIT 21,22, 3R 23 T A G2 §C W Prargy

Fod ¥ |z = 2. gl z1 = 1+ iv3 &, A 22 1T AT
3. The harmonic mean of 40 and 60 willbe: 40 3T 60 &1 &S AT Ty

Find the equation of the tangent to the curve y=3x" at the point (1,3). ﬁ‘g(m, T

y=3x2 T T X@T AT THFTT AT FIT
The minimum value of the function y=3x*-6x+4 is: W y=3x"-6x+4 T ~rereriy "

o™ sin 2x dx=
If the dot product of two vectors is zero. the vectors are:

e 8, A AU E:

e 2T AR 1 e oy

N g o«
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If volume of the cone is 3 times the volume of the
hemisphere, find the relation between hand r. af; I T 3Tl 3THel & T 7 3
arer . &t h 3 ¢ & A WA A i

9. Determine the value of k" for which the following function is continuous at x = 3:

o T T AT Y FOT O fo¥amet Weeret x = 3 ¢ ot &

(x+3°-36 4
fy={ x-3 '
k ,x=3

10.Tickets numbered 1 to 20 are mixed up and then a ticket is drawn at random. What is
the probability that the ticket drawn has a number which is a multiple of 3 or 5?

1920 ﬁ%ﬁﬁﬁmm%aﬁ?ﬁnmm#wmﬁmﬁ%l T
mﬁm%ﬁ?ﬁmﬁmﬁmﬁmm%mamsmwh
|

Technical[50 marks]

» Marks assigned against each question is mentioned at the end of each question.

TedeE W & PreiRe 3 yeds wee & a A Reaw gl

1. If the difference between the expectation of the square of random variable (E [X?]) and
the square of the expectation of the random variable (E [X*]) is denoted by R then, the

minimum value of R is:

TR A v (£ (x3)) & 91 1 38T 3R AT T (E [X°]) T 379871 & 97 & dfter 7 HeT R

AN ForeRer T ST &, @ R T A A ¢

marks
2. Letthe page fault service time be 10ms in a computer with average memory access time

being 20ns. If one page fault is generated for every 10° memory accesses, what is the

2

i
£
!-
_J.
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| | i T T
effective access time for the memory? am&ﬁ;aﬁaﬂﬂm “quﬁmg e
EISH 10ms giAAT IRy | WWZOnsmuﬁmloﬁa"mﬁw

T, HART H AT T v e s

2 marks
. What does the following fragment of C-

| . program print? marks
-5 7 ool sier Famfiie Fear iy 2

char c[ ]="GATE2011";

char *p =c;

printf ("%s", p+p[3]- p[1]);

- Consider different activities related to email.

m1: Send an email from a mail client to a mail server

m2: Download an email from mailbox server to a mail client
m3: Checking email in a web browser

Which is the application-level protocol used in each activity?

A ¥ Fafq fAfde afaRR w Rar w1

ml: AT FARE W AT HaX U UF SA T HoF

m2: AAGIFT FaT § AT FABC F A0 0F SAT B30 FY

m3: 39 3R F SR TF LT '

e TR 3 ST R ST AT TR e e A 3 marks

. Let the time taken to switch between user and kernel modes of execution be t, while the
time taken to switch between two processes be t,. Which one is greater t, or t,?
m*mﬁmmﬁﬁﬁaﬂmﬁmmmn%mﬁ;am%h
RaT FT A T AT TAT L, | FIT TSR AT 1
mark

. A company needs to develop a strategy for software product development for which it
has a choice of two programming languages L1 and L2. The number of lineg of code
(LOC) developed using L2 is estimated to be twice the LOC developed with | the
product will have to be maintained for five years. Various parameters for the company
are given in the table below. Total cost of the project includes cost of deveIOment and
maintenance. What is the LOC for L1 for which the cost of the project using 1 is equal -
the cost of the project using L2? T 9a) &I AFEdAT 3¢U1G [AFN H AT o'

BT F T ATRTHAT g1eht & T forw 3wy i g wivanfor st L1 3k 12 Wﬁmm%l
¥1 L2 31 ST FHRERIT F13 (LOC) A ¥l F 7T L1 F WA LOC B 2reht gy 5y
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mhmﬁmwaﬁmmmlmmﬁﬂmmmm#m <
o) mﬁmmﬂﬁmmmﬁﬁmam%l werl FAT s FaTd
Farert T faoren ) T 7 SRR T g 8

2 marks 4 .

[ Parameter Language L1 | Language L2 \
Man years needed for development LOC / 10000 LOC / 10000
Development Cost peryear Rs. 10,00,000 | Rs. 7,50,000
Maintenance time _ 5 years > years
Cost of maintenance per year Rs. 1,00,000 Rs. 50,000

7. Definition of a language L with alphabet {a} is given as following. What is the minimum
number of states needed in a DFA to recognize L? 3787 {a} Tt $IT8T L Y TREATHT fo¥e=T TR
QA TME R L F A 3 FRTOFA F 577 § s Reg HrA@IFareis? 2 marks
L={a [k >0, and n is a positive integer constant}

8. We are given a set of n distinct elements and an unlabeled binary tree with n nodes. In
how many ways can we populate the tree with the given set so that it becomes a binary
search tree? ﬁﬁmﬁaﬁ?mwﬂzaﬁ(uﬂm*mwmmmﬂ?mm
%lﬁﬁiﬁaﬁﬁ#mﬁﬂﬁumm#mmm%aﬁwwm‘aﬂﬁ@mm 2
marks

9

- Consider the following recursive C function that takes two arguments
Ao gerrarelf ¢ farerer R Y Sy af oard
unsigned int foo(unsigned int n, unsigned int r) {

if (n > 0) return (n%r) + foo (n/r, r));
else return O;

>

What is the return value of the function foo when it is called as foo (513, 2)? W= foo
&1 Reet dog 7318 T 53 foo(513, 2) FeTamard? 3 marks

10.Which is the lowest layer in TCP/IP model? m/mm#mmmmm%v
1 mark

11. Consider the following circuit involving three D-type flip-flops used in a certain type of

counter configuration. T AR YR & FISER FIPHINEIT F STRRTRT Y ar ey &
T3 TTe-Felle aTer Rreiioie dife WRAR Y1

i
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If all the flip-flops were reset 1O 0 at power 01, what IS

erated by the
aym-;eq??rr PQR
3

the total number of distinct outputs (states) represented by PQR gen
counter? aﬁmﬁﬁﬁq-trm”qaa‘rwm‘ﬁﬁqto gy frae T T 4T, GIEIELN
aymaaﬁuwm-mamgt(@qmﬁgmﬁww%?
marks

12.1f two keys are pressed simultaneously ona keyboard, which function will execute first:
the key which releases first or the key which releases later? aﬁmwa’r?ﬁﬁﬁw

wmm%,amamsimmmmﬁ?m:ﬁ?ﬁa’r%ﬁﬂmmﬁ%ma@ﬁa’r
ag & Refer Bl 8? 1 mark

13.An undirected graph G(V,E) containsn(n>2) nodes named vy, V3,....Vn . TWo nodes v; v;
are connected if and only if 0 <[i-] | 2. Each edge (v, ;) is assigned a weighti+j. A

sample graph with n = 4 is shown below: U@ IAcHaT AT G(V,E) vy, Vo,... W A & N (N >

2 ) A A I ATV, ngggc%maﬁwmmo <|i-j] €21 TRAFRY (v, v)) T AR |

Rarargln= 4#wwmwaﬁ%mm%
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i) What will be the cost of the minimum spanning tree (MST) of such a graph w <
odes? n A & T T T SRR LR & (MST) AT 71 @9 2 mark
i) The length of the path from Vs 10 Vg in the MST of previous question with n =103
n = 10 % arrRea w2 & MSTH Vs F v qa f qr froamé 2 marks
14.The amount of ROM needed to implement a 4-bit multiplier is: 4 fare 9[0T FT AT FG \
AT HTERTF ROM AT
2 marks

15.Let G be a simple undirected planar graph on 10 vertices with 15edges. If G is a
connected graph, then the number of bourded faces in any embedding of G on the

plane is equal to: ~ #T AT G 15\%1‘.{"[%:5[:; 10 qﬁqﬁqwmmﬁm_ﬂm%l
ﬂﬁsﬁwqagaﬂm%,'a’fﬁmﬁwﬁ%ﬁ?m ofY TR 3 O AT Y AT S : 2 marks

16.The recurrence relation capturing the optimal execution time of the Towers of Hanoi

problem with n discs is:  n &% % W1 Towers of Hanoi §#EaT & Stca# freures J7Y H
FRR T ATl qAg fod Y o 2 marks

17.What is the complement of the language accepted by the NFA show below? Assume Z =
{a}and g is the empty string. I TTUHT 2 EART Ffeher $ITST T I FAT 5?2 A o 2 = {a}

3R & arelt g g
£
O )}
£ e " 9

18. The protocol data unit (PDU) for the application layer in the Internet stack is:
R # rfiedadee aut S v weisia sergfac (PDU) &:

marks

geee

1 mark

19.A process executes the following code: T& s ool ®1 FYBrafeaa sty
fork (); |

fork ();
fork ();

The total number of child processes created is: améﬂémqﬁ?maﬁaﬁ‘ra;ﬁrmg;z marks

20.The Boolean function represented by the following truth table is: fri@a =g afa

AR ERITAT 91T SR el 2 marks

B

Scanned with CamScanne



F.x Y f(X,Y)
0 0 0
0 1 0
e e lte G 5
AR | g i i
- rch tree

ary sea

21.Thé";:r8‘|:s;;.éase runnin timé tb seé ina balanced bin
g rch for an element in o ﬂ?ﬁl’m

with n2" elements is: 2" acat & WTer v T argery @ & A Fhel acd

ks
T TAT Tl AT AT ¢ 2 mar

22.What will be the output of the following C program segment? forAfeliarer | 9T ;

T HIITTE FT BT 2 marks

Char inChar = “A” ;

switch (inChar ) {

case ‘A" : printf (“Choice A\ n");
case ‘B’ :

case ‘C’ : print f(“Choice B");
case ‘D" :

case ‘E’ :

default : printf (“No Choice™) ; }

23. The height of a tree is defined as the number of edges on the longest path in the tree.

The function shown in the pseudocode below is invoked as height (roct; to compute the
height of a binary tree rooted at the tree pointer root. €& 3=ms #1 & § Fad sy qeor gy

Bt S T & T H aRe e SaT 81 8 YE T TS T wgeril & A S 4 sroray
e ST AT R T TS #F R T el Y ST () % W A o S|
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int height (treeptr n)
{ if (n==NULL) return -1;
if (n — left = NULL)
if (n — right =NULL) rewm 0; .
else return @]; J/ Box 1

else {hl = height (n — left);
if (n = right == NULL) retum (I+hi);

else (h2=height (n— right);

retum ; /i Box 2
}
}
} .
The appropriate ‘expressions for the two boxes B1 and B2 are: arasat Bl 3v B2 Ffdw
Wm%‘ 3 marks

24.Consider Z=X-Y, where X, Y and Z are all in sign-magnitude form. X and Y are each
represented in n bits. To avoid overflow, the representation of Z would require a

minimum of bits.

Z=X-YRBIXHY, 67 X, Y 3R 2 wft arger-aftamor s # §1 X 3R Y gda A1 . Rrgw # e
T ¥ srfavaTg & 994 F AT, 2 & vfaftica ke qgaaw T & amaegwar Bl

2 marks
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