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01.

01.

Sol:

02.

Q.1 - Q.5 Carry ONE mark Each

Courage : Bravery :: Yearning :
Select the most appropriate option to complete
the analogy.

(a) Longing (b) Yelling
(c) Yawning (d) Glaring
Ans: (a)

This is an analogy question, where the relationship
between the first pair (Courage : Bravery) needs to
be applied to the second pair (Yearning : ?).
* Courage and Bravery are synonyms.
* Yearning means a deep desire for something.
* Yearning and Longing are synonyms.
(b) Yelling — Incorrect
* Yelling means shouting, which is unrelated.
(c) Yawning — Incorrect
* Yawning means opening your mouth due to
tiredness or boredom.
(d) Glaring — Incorrect
* Glaring means staring intensely, which is
unrelated.

We tennis in the lawn when it
suddenly started to rain.

Select the most appropriate option to complete
the above sentence.

(a) have been playing

(b) had been playing

(c) would have been playing

(d) could be playing

. Ans: (b)
Sol:

The phrase “when it suddenly started to rain”
indicates that an action was already in progress
before an interruption happened.

» This requires the past perfect continuous tense
(had been + verb + ing).

Option Analysis:
(a) have been playing — Incorrect

» Present perfect continuous is used for an action
that started in the past and continues to the
present, but here the event is fully in the past.
(b) had been playing — Correct

» Past perfect continuous is used for actions
that were happening before another past event
occurred.
(c) would have been playing — Incorrect

 This suggests an unreal conditional (hypothetical
situation).
(d) could be playing — Incorrect

 This indicates a possibility, not a continuous past
action.

03. A 4x4 digital image has pixel intensities (U) as

shown in the figure. The number of
pixels with U <4 is:

o101} 2
4 | 7|33
51514 4
6|73 |2
(a) 3 (b) 8 (©) 11 @09

03. Ans: (¢)
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04.

04.

05.

0s.

06.

In the given figure, the numbers associated with
the rectangle, triangle, and ellipse are 1, 2, and 3,
respectively. Which one among the given options
is the most appropriate combination of P, Q, and
R?

(@ P=6;Q=5R=3
b)P=5Q=6;R=3
c)P=3;Q=6;R=6
(dP=5Q=3;R=6
Ans: (a)

A rectangle has a length L and a width W, where
L > W. If the width, W, is increased by 10%,
which one of the following statements is correct
for all values of L and W?

(a) Perimeter increases by 10%.

(b) Length of the diagonals increases by 10%.
(c) Area increases by 10%.

(d) The rectangle becomes a square.

Ans: (¢)

Q.6 — Q.10 Carry TWO marks Each

Column-I has statements made by Shanthala; and,
Column-II has responses given by Kanishk.

06.

Sol:

Column-I Column-IT
P. | This house is in amess | 1. | Alright, [ won’t
bring it up during

our conversations.

Q. | I am not happy with 2. | Well, you can easi-

the marks given to me ly look it up.

R. | Politics is a subject | 3. | No problem, let

avoid talking me clear it up for
about. you.

S. | I don’t know what this | 4. | Don’t worry, I will
word take it up with
means. your teacher.

Identify the option that has the correct match

between Column-I and Column-II.

@P-2,Q-3;R-1;S-4

®B)P-3;,Q-4,R-1;S-2

(c)P-4;,Q-1;R-2;S-3

(dP-1;Q-2;R—4;S-3

Ans: (b)

Analyzing each pair:

P. “This house is in a mess.”

» The expected response should be about cleaning
or organizing the house.

¢ Option 3: “No problem, let me clear it up for
you.” (Makes sense, as it offers a solution.)

Q. “I am not happy with the marks given to me.”

» The expected response should be about dealing
with marks or talking to the teacher.

* Option 4: “Don’t worry, [ will take it up with
your teacher.” (This is the correct response.)

R. “Politics is a subject I avoid talking about.”

» The expected response should acknowledge and
agree not to bring it up.
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* Option 1: “Alright, [ won’t bring it up during
our conversations.” (This response respects the
preference.)
S. “I don’t know what this word means.”
* The expected response should be about looking
up the meaning of the word.
* Option 2: “Well, you can easily look it up.”
(Encourages using a dictionary or the internet.)
07. Weight of a person can be expressed as a function of (2)3;4 (b)4;3 (©3;3 (d)3;2
their age. The function usually varies from person 08. Ans: (a)
to person. Suppose this function is identical for two
brothers, and it monotonically increases till the age 09. If a real variable x satisfies 3* = 27x9%, then the
of 50 years and then it monotonically decreases. Let value of 2:22 s
a, and a, (in years) denote the ages of the brothers 2
and a,<a, @2 2 ©2 @?2"
Which one of the following statements is correct 09. Ans: (¢)
about their age on the day when they attain the
same weight? 10. The number of patients per shift (x) consulting Dr.
(a) a,<a,<50 (b) a,<50<a, Gita in her past 100 shifts is shown in the figure. If
(c) 50<a <a, (d) Either a =50 or a,=50 the amount she earns is ¥ 1000(x—0.2), what is the
07. Ans: (b) average amount (in %) she has earned per shift in the
past 100 shifts?
08. A regular dodecagon (12-sided regular polygon) is Note: The figure shown is representative.
inscribed in a circle of radius r cm as shown in the il
figure. The side of the dodecagon is d cm. All the 10 v
triangles (numbered 1 to 12) in the figure are used i; 30 | 30
to form squares of side r cm and each numbered E P
triangle is used only once to form a square. The 5 ol 10
number of squares that can be formed and the
number of triangles required to form each square, 0 5 6 7 8
respectively, are: Number of patients per shift (X)
Note: The figure shown is representative. (a) 6,100 (b) 6,300
(c) 6,000 (d) 6,500
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10.

Sol:

I1.

11.

Sol:

12.

Ans: (a)

P(X=35)= 20 _

100

40
P(X=6)= 100

0.2

0.4

30
P(X_7)_ﬁ_0'3

10
P(X=8)= 100 =0.1

E[amount] = Y_(Amount)P(X = x)

1000 (5-0.2)(0.2)+(6—0.2)(0.4)+(7 - 0.2)}

(0.3)+(8-0.2)(0.1)

=6100

Q.11 — Q.35 Carry ONE mark Each

Suppose X and Y are random variables. The
conditional expectation of X given Y is denoted by
E[X]Y]. Then E[E[X]|Y]] equals

E[X]
(b) E[Y]

(d) E[Y ]

(a)E[XY]

(c) E[X]

Ans: (¢)

Law of iterated expectation states that
E[E[X|Y] = E[X]

Note: E[X]Y] is a function of Y.

The number of additions and multiplications
involved in performing Gaussian elimination on
any n x n upper triangular matrix is of the order
(a) O(n) (b) O(n?)

(c) O(n?) (d) O(n’)

12. Ans: (b)

Sol:

13.

Let

air a2 ais
A=[0 ax ax
0 0 ass
Consider the system of linear equations
Ax=b
an an a||xi b,
0 axn ax||x2[=]|b:
0 0 as||xs bs

apXs=bs=>x3= L bs
as33
= One multiplication and 0 additions

ay X, Ty, X = bz

X2 = (aLzz>'(b2 +(—anxs))

Two multiplication and 1 addition
allxl + aIZXZ + a13X3 = bl

X = <aL“>.(b1 +(—an .X2) + <—a13 .X3>)

Three multiplications and two additions.
Now for a A upper triangular matrix, the total
multiplications needed are 1 + 2 +...4+n

n(n+1) _

==, = O(n?)

The total additions needed are 0 + 1 + 2 +..n—1
- (n=1)n
2

~ 0(n?)

The sum of the elements in each row of AeR™" is
1. If B=A3—2A2+ A, which one of the following
statements is correct (for x eR")?
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13.

Sol:

14.

14.

Sol:

15.

(a) The equation Bx=0 has no solution

(b) The equation Bx=0 has exactly two solutions
(c) The equation Bx=0 has infinitely many solutions
(d) The equation Bx=0 has a unique solution

Ans: (¢)

If sum of the elements in each row of AeR™ is
1 then one of the eigen value of A is 1. The eigen
value of Bis 1° —2(1)*+ 1 =0 since one of the eigen
value is 0, the determinant of B is 0. Therefore
Bx = 0 has infinite solutions.

X

Let f(x) = s _Ze , X €R. Let f¥ (a)denote the k™
derivative of f evaluated at a.

What is the value of 19 (0) ?

(Note:!denotes factorial)

1 2
()0 (b1 © 1or @ Tor
Ans: (a)
eX_eﬂ(

f(x)= 2

, e te”

f'(x) = 7

b€ —e’

f"(x) = 2

Similarly f'°(x)= € _26

0 -0
oy € e’
£9(0) > 0

Let p and q be any two propositions. Consider the
following propositional statements.

S, :p—q, S, : —pAq, S, 1 —p Vg, S, :=pv —q,
where A denotes conjunction (AND operation),
denotes disjunction (OR operation), and — denotes

(Note: = denotes logical equivalence)

(@ S, =8, (b)S, =S,
(©) S, =S, @S, =8,
15. Ans: (¢)

16. If a relational decomposition is not dependency-
preserving, which one of the following relational
operators will be executed more frequently in order
to maintain the dependencies?

(a) Selection
(c) Join

16. Ans: (¢)

Sol:

(b) Projection
(d) Set union

If a relational decomposition is not dependency
preserving, the relational operator that will be
executed frequently to preserve the dependencies
is a join operation, specially a natural join, as it
allows you to reassemble the original relations by
combining data from the decomposed relations
when needed to enforce the lost functional
dependencies.

17. Consider the following three relations:
Car (model, year, serial, color)

Make (maker, model)

Own (owner, serial)

A tuple in Car represents a specific car of a given
model, made in a given year, with a serial number
and a color. A tuple in Make specifies that a maker
company makes cars of a certain model. A tuple in
Own specifies that an owner owns the car with a
given serial number. Keys are underlined; (owner,
serial) together form key for Own. (> denotes

negation(NOT operation). Which one of the natural join)
fOHOWing OptionS iS COITeCt? Tcowner(own ><](Gcolori“red” (CarN(G maker:“ABC”Make))))
{ ¢ )
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Which one of the following options describes what
the above expression computes?
(a) All owners of a red car, a car made by ABC, or
ared car made by ABC
(b) All owners of more than one car, where at least
one car is red and made by ABC
(c) All owners of a red car made by ABC
(d) All red cars made by ABC
17. Ans: (¢)
Sol: The 1* inner most query returns all makers of
‘ABC’ 2" inner query returns red color cars made
by ‘ABC’ final outer query returns all owners of a

red car made by ABC.

18. Consider a hash table of size 10 with indices

{0,1,...9}, with the hash function
h(x) = 3x (mod 10),

where linear probing is used to handle collisions.
The hash table is initially empty and then the
following sequence of keys is inserted into the
hash table: 1,4,5,6,14,15. The indices where the
keys 14 and 15 are stored are, respectively

(a)2 and 5 (b)2 and 6
(c)4and 5 (d)4 and 6
18. Ans: (d)

Sol: Solution for Hashing with linear Probing
We are given :
*  Hash table size = 10
*  Hash function:
h(x) = (3x)

*  Collision handling: Linear probing (increment

mod 10

sequentially if the slot is occupied).

. Insertion order : 1, 4, 5, 6, 14, 15.

19.

Step-by-step insertion
1. Insert 1
h(1)=3 x1) mod 10 =3
stored at index 3.
2. Insert 4
h(4)=3 x4)mod 10=2
stored at index 2.
3. Insert 5
h(5) =(3x5) mod 10=5
stored at index 5.
4. Insert 6
h(6) =(3 x 6) mod 10— 8
stored at index 8
5. Insert 14
h(14)=(3 x 14) mod 10 =2
Collision at index 2 (already occupied by 4).
Linear probing — Next available slot = index 4.
stored at index 4.
6. Insert 15
h(15)=(3 x 15) mod 10=5
Collision at index 5 (already occupied by 5).
Linear probing — Next available slot = index 6.

stored at index 6.

Let X be a continuous random variable whose
cumulative distribution function (CDF) F,(x), for
some t, is given as follows:

0 X<t
Fx(x) = % t<x<4
1 x=4
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If the median of X is 3, then what is the value of t?
(a)2 (b) 1 (c) -1 (do

19. Ans: (a)
Sol: Given median =3

=F(3)=0.5
3-t
-5 = =05

3-t=2-05t=>t=2

20. LetX=aZ+b, where Z is a standard normal random
variable, and a, b are two unknown constants. It is
given that

E[X]=1 E[(X-E [X])Z]= -2 E[(X-E[X])’]=4,
where E[X] denotes the expectation of random
variable X. The values of a,b are:

(a)a=-2,b=1 (b)a=2,b=-1
(c)a=-2,b=-1 (d)a=1,b=1

20. Ans: (a)

Sol: X=aZ+b
E[X]=aE[Z]+b=1

a(0)+b=1

=b=1
Var(X) = Var(aZ + b) =4

a’var(Z)=4
a(l)y=4=a=2(or)-2

21. TItis given that P(X > 2) = 0.25 for an exponentially
distributed random variable X with E[X] = % ,
where E[X] denotes the expectation of X. What is
the value of A?

(In denotes natural logarithm)
(a)In2 (b)In4
(c)In3 (d) In 0.25

21. Ans: (a)
Sol: For an exponential R.V with parameter A
P(X>k)=e™
P(X>2)=0.25
e =025
4n e = £n(0.25)

1
—2A= Qn(4>

1
A =—5!2n2’2 =A=4n2

22. Consider designing a linear classifier
y =sign(f(x;w,b)), f(x;w,b) =wTx+b
on a dataset D = (x,,y,) (X,, ¥,), .-, (X, ¥)) » X, €RY,
y, € t+1 -1} ,i=1, 2, ...N. Recall that the sign
function outputs +1 if the argument is positive, and
—1 if the argument is non-positive. The parameters
w and b are updated as per the following training
algorithm:

Woew — Woid Ym0 Xpo bnew - bold Y,

whenever sign(f(x ;w_,,, b)) # y . In other words,

old’
whenever the classifier wrongly predicts a sample
(x,, y,) from the dataset, w_ gets updated to w__,
and likewise b, gets updated to b _ . Consider the
case (x ,+1), f(x ,w_, b ) <0. Then

(@) £(x,, W, b,.,) > £, B,)

(6) (X Wy b,,) < M6, W, by

(C) f(Xn’ Wnew’ b ) = f(Xn’wold’ bold)

new

(d) yn f(Xn’vvold’ bold) > 1

22. Ans: (a)

Sol: The given classifier function is,
f(x;w,b)=w"'x+b
It is given that the update occurs when the classifier
incorrectly predicts
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X . 1.e.,
n

Sign (f (Xn; Wold’ bold)) # yn
under such case, the parameters are update as,

b =b Tty (ii)
Given case is,
y,=+land f(x ;w ,b )<0

= sign (f(x ;w,_, b)) is negative
and it results —1.
Thus the parameters are to be updated

b, )=W' x +b_ ... (iif)

new’  new n new

f(x,w
By using (i) and (ii) and on substituting them
in (iii),

f (Xn; Wncw’ bncw) = (Wold + yn Xn)T Xn+ (bold + yn)

= WaidXn + YnXa Xn + bold + Y

= £(Xn; Wold, bola) + yn (Xhxn +1)
.+ (xFx,+ 1) is always positive;
b ) = f(xn’ wold’ bold)

new’  new

f(x,,w

Thus, option (a) is correct answer.

23.  Consider the following Python declarations of two

lists.
A=[1,2,3]
B =[4,5,6]

Which one of the following statements results in
A=11,2,3,4,5,6]?
(a) A.extend(B)
(c) A.update(B)
23. Ans: (a)
Sol: (a) a. extend (b) correct

(b) A.append(B)
(d) A.insert(B)

e extend () aapends elements of b

individually to a.

«  Result A=[1,2,3,4,5,6].

(b) a. append (b)
e append () adds b as a single element
(a nested list).
e result : a =11, 2, 3, [4, 5, 6]] (incorrect
format)
(c) a. update (b)

. update () is not valid method for lists, it is
used for sets and dictionaries.

. results in an attributer error.
(d) a. insert (b)

. insert () requires two argument : index and
element

e results in a type error

24. Consider two functions f: R—R and g : R —(1,0).
Both functions are differentiable at a point c.
Which of the following functions is/are ALWAY'S
differentiable at c? The symbol *+’denotes product

and the symbol ‘ denotes composition of

functions.
(@) ffi g (b)f-g
(C)g (dfogtgof

24. Ans: (a), (b) & (¢)
Sol: If f and g are two differentiable functions then
f+g fegand g are also differentiable.
Note: g(x) # 0 as range of g(x) is (1,).
Let P(x) = (o g)(x) + (g0 ) (x)
P(x) = flg(x)) + g(f(x))
P'(x) = g'(x).f'(g(x)) +f'(x) g (f(x))
P'(c)=g'(c)f (g(c))+f'(c)g'(f(c))
f(x) may or may not be differentiable at
x = g(©).
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Similarly g(x) may or may not be differentiable at 27. For which of the following inputs does binary
x = f{c). search take time O(logn) in the worst case?
fogtgof ,may or may not be differential at (a) An array of n integers in any order
X=c. (b) A linked list of n integers in any order
(c) An array of n integers in increasing order
25.  Which of the following statements is/are correct? (d) A linked list of n integers in increasing order
(a) R™has a unique set of orthonormal basis vectors
(b) R™ does not have a unique set of orthonormal 27. Ans: (¢)
basis vectors Sol: (a) An array of n integers in any order
(¢) Linearly independent vectors in R" are *  Binary search requires a sorted array.
orthonormal o If the array is unordered, sorting takes O(n
(d) Orthonormal vectors R" are linearly independent log n) before searching.
25. Ans:(b), (d) »  Not applicable
Sol: Qﬁhonormal Vectors. are . always linearly (b) A linked list of n integers in any order
independent whereas linearly independent vectors
* Binary search needs random access for
need not be orthonormal. - X )
(c) is false and (d) is true. ficdie element comparison
R" has different sets of orthonormal basis vectors. *  Linked lists do not support ?andom access m
(a) is false and (b) is true. O(1) (must traverse sequentially)
e Takes O(n) in the worst case.
26. Which of the following statements is/are correct in ! .. .
i (c) An array of n integers in increasing order
a Bayesian network?
correct
(a) Variable elimination is an approximate ) )
. . e Binary search works optimally on a sorted
inference algorithm
array.
(b) Gibbs sampling is an exact inference algorithm 4
(c) Variable elimination is used to determine * Each step halves the search space — O(log)
conditional probabilities gaiolexity
(d) Rejection sampling is an approximate inference (d) Alinked list of n integers in increasing order
algorithm *  Even though sorted, linked lists do not
26. Ans: (¢), (d) support random access
Sol: In a Bayesian N/w, variable elimination is used to «  FEach middle element search requires O(n)
determine conditional probabilities and rejection traversal.
sampling is an approximate inference algorithm. - Worst case complexity is O(n), not O(log n).

()

: 1 0 :
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28. LetA=1 +xx', wherel is the nxn identity matrix
and x € R, x"x = 1. Which of the following options
is/are correct?

(a) Rank of Ais n

(b) A is invertible

(c) 0 is an eigenvalue of A

(d) A" has a negative eigenvalue

28. Ans: (a), (b)
Sol: Letn=2

10
01

[10
= +

X1

+ 7 [x x2]

.

X2

X12 X1X2

01

1+x7 xi1x2

X1X2 X%

A=

X2X; 1+ X%
|A|=(1+xP)(1 +x3)—xIx3
= 1+x3+xi+xix3—xix3
=1+x{+x3
Since x"x=1=> x{+x3=1
=|Al=1+1=2=%0
A if full rank and invertible matrix
Since |A|# 0, = 0 is not an eigen value of A.
A is a symmetric matrix
Consider vi Av=v" (I +xx")v
=wI+vixxTyv
=viv+vixx"v
=viv+ (V) xTv
=VvIAv>0
A is positive definite matrix = A™' is also positive
definite matrix = A™' cannot have negative eigen

values.

29. Suppose that insertion sort is applied to the array
[1,3,5,7,9, 11, x, 15, 13] and it takes exactly two
swaps to sort the array. Select all possible values of
X.

(a) 10
29. Ans: (a), (¢)
Sol:

(b) 12 )14  (d)16

* If we select x = 10, then we have two swaps
needed.

first swap between (11, 10)
second swap between (15, 13)

. If we select x = 14 then, we have two swaps
needed

first swap between (15, 13)

second swap between (14, 13)

30. Let C, and C, be two sets of objects. Let D(x, y)
be a measure of dissimilarity between two objects
x and y. Consider the following definitions of
dissimilarity between C, and C,.

DIS-1(C,,C) = Xelé}&;)é o D, y)
DIS-2(C,,C) = Xegglyré o D(x,y)

Which of the following statements is/are correct?
(a) Single Linkage Clustering uses DIS-1
(b) Single Linkage Clustering uses DIS-2
(c) Complete Linkage Clustering uses DIS-2
(d) Complete Linkage Clustering uses DIS-1
30. Ans: (b), (d)
Sol: Single linkage clustering merges clusters based on

the “minimum” pair wise dissimilarity.
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Thus single linkage clustering uses Dis-2, which is lim

t = : = ! =0.5
t—o0 1 1 :
given in option (b). t( \/; n 1) \/; +1 JI+0+1

Complete linkage clustering merges clusters based

on the “maximum” pairwise dissimilarity. 33.  On arelation named Loan of a bank:
Thus complete linkage clustering used Dis-1, Loan
which is given in option (d). loan_number | branch_name |amount
L11 Banjara Hills 90000
31. There are three boxes containing white balls and L14 Kondapur 50000
black balls. L15 SR Nagar 40000
Box-1 contains 2 black and 1 white balls. Sa SR Nagar 25000
Box-2 contains 1 black and 2 white balls. = Balanagar 50000
] . L25 Kondapur 70000
Box-3 contains 3 black and 3 white balls. 119 SR Nagar 65000

In a random experiment, one of these boxes is

selected, where the probability of choosing Box- the following SQL query is executed.

1 1 >l .
1 1is 3 Box-2 is 3 and Box-3 is 3 - A ball is SELECT L1 loan number

drawn at random from the selected box. Given that

] ] o o FROM Loan L1
the ball drawn is thlte, the probability that it is WHERE L1.amount>(SELECT MAX (L2.amount)
dra\.;vn from Box-2is_~ (Round off to two FROM Loan 1.2
decimal places) WHERE L2.branch name = ’SR Nagar’);
31. Ans: Range(0.25 to 0.25) 1/2 The number of rows returned by the query is
Sol: ) E(? (Answer in integer)
P(BOXZ | Whlte) - 1/1 1/2 1/3 33. Ans: (Range 3 to 3)
5<§)+g<§>+§<6) Sol: Inner query returns maximum loan amount of a
1 loan whose branch is ‘SR Nagar’ (65,000) outer
T4 ' = query returns loan-number of loans whose loan
amount is above 65,000 (L11, L23, L25)
32, limyt+t—t=
t—too
(Round off to one decimal place) 34. Givendata {(—1, 1), (2,-5), (3; 5)} ofthe form (x,y),
32. Ans: (Range 0.5 to 0.5) we fit a model y = wx using linear least-squares
(JE+t—-t)(/E+t+1t) regression. The optimal value of w is
Sol: }1}2 (Je+i+1) (Round off to three decimal places)
i -t
RN
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34. Ans: 0.286 (Range 0.285 to 0.287) classification thus, (1 —[max P(yx|x)])
Sol: The formula for computing W in simple linear results the mis classification probability.
regression without an intercept (i.e., y = wWx) is; From expression (1),
DXy P(yl|x):wand
Given data set is, P(ya]x) = P(x|y2) P(y2)
y2 P(x)
X y | Xy | x?
1 1 1 1 where,
> | sl _10l 4 P(x) = P(xly,) P(y,) + P(xly,) P(y,)
3 5 +15 9 4.~ : 1 . ( 2 y 1
4 14 “\4°3 374
W =2=0.286 o Sa N
14 476 12

35. The naive Bayes classifier is used to solve a two-
class classification problem with class labels y , y,.

3.1
Suppose the prior probabilities are P(y,) = %and P(yi|x)= P(x |Py(1)§)(y1) _4 >5< 3
P(y,) = % . Assuming a discrete feature space with X 12
P(xly,) = 5 and P(xly,) = Pyi|x)=L 12 -3 _ o

for a specific feature vector x. The probability 1.2
of misclassifying x is (Round off to two P(y2|x) = P(x |}3’(2£)<y2) -4 : 3
decimal places) 12

35. Ans: 0.4 (Range 0.39 to 0.41) 1 12 2

Sol: Given, =6 5 =5-04
Prior probabilities: P(y:)= % &P(y2)= % Max (0.6, 0.4) = 0.6 = P(y, | x)

is the correct classification probability

Likelihoods : P(x|y1)= % &P (x|y2)= % ..Mis classification probability = 1 — 0.6 = 0.4

On applying naive Baye’s classification rule,

Pl )= PP )

The maximum P (y, [x) gives the correct
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Q.36 — Q.65 Carry TWO marks Each

36. LetY=27%7Z= % , where X is a normal
random variable with mean p and variance o*. The
variance of Y is
()1 (b) 2

36. Ans: (b)
Sol:

()3 (4
Clearly Y =Z?is a chi squarel random variable with
1 degree of freedom. The variance of chi square
random variable with n degrees of freedom is 2n.
Hence variance of Y is 2.
37. Let Ae R™ be such that A* = A. Which one of the
following statements is ALWAYS correct?
(a) A is invertible
(b) Determinant of A'is 0
(c) The sum of the diagonal elements of A is 1
(d) A and A? have the same rank
37. Ans: (d)

Sol: A=A
AP—-A=0
AA’-1)=0

=A=0(or)A%=1
If A =0 then A is not invertible. Option (a) is not

always true.
If A% =1 then |A| # 0. So option (b) is not always
true.

If A = 0 then sum of the diagonal elements of A is
not 1 option (c) is not always true.

38. Let {x, X,,......X_} be a set of linearly independent
vectors in R". Let the (i, j)-th element of matrix
Ae R™ be given by A = Xiij , 11, j <n. Which
one of the following statements is correct?
(a) A is invertible

38.

Sol:

39.

39.

Sol:

(b) 0 is a singular value of A

(c) Determinant of A is 0

(d) z'Az = 0 for some non-zero z € R®

Ans: (a)

Let us verify the options by taking two linearly
independent vectors

|1
X1—0

_om _ R
An=xix =1, Apn=x1x2=0,

0
1

X2 —

. CuTe
Ay =x2x1=0, An=x2x2=1

= A=[é (1)] = A is invertible

Since Rank (A) = 2, there are two non zero singular
values = option (b) is false.
|A| # 0 = option (c) is false

z"' Az =7"1z=7"2> 0 = option (d) is false.

Consider the cumulative distribution function
(CDF) of a random variable X:

0 x <—1
F(x)={5x+1)? ~1<x<1

1 x=1
The value of P(X? < 0.25) is
(a) 0.625 (b) 0.25
(c) 0.5 (d) 0.5625
Ans: (¢)
The PDF {(x) is given by

_d
f(x)= ™ F(x)

0 x <—-1
1
f(x) = 5(x+1) -1<x<1

0 x=1
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P(x*<0.25)=P(-0.5<x<0.5) 300 0 0
s Var(Y) = Var(Z Xi) = > var(Xi) = 2,(0.25)(0.75)
2Ix+1 i=1 i=1 i=1
- ({ ( 7 )dX Var(Y) = 56.25
_ (X+1)2 0.5 oy=17.5
4 los 0<Y <90)= (60—75<Y—75<90—75)
| P(60 =Y =90)=P 75 75 7 15
= (157 =(0.57) =0.5 =P(-2<2<2)
=0(2) - 9(=2)
40. A random variable X is said to be distributed as 41. For xeR, the floor function is denoted by f(x)=|x
Bernoulli(0), denoted by X ~Bernoulli(0), if and defined as follows
PX=1)=0,PX=0)=1-6 Ix|=k k<x<k+1,
for0<0<1. Let Y= %Xi , where X ~ where k is an integer. Let Y = X, where X is an
i=1 exponentially distributed random variable with
Bernoulli(6), i = 1, 2,..., 300 be independent and mean ﬁ , where In denotes natural logarithm.
identically distributed random variables with For any positive integer £, one can write the
0 = 0.25. The value of P(60< Y < 90), after probability of the event Y = £ as follows
a}f)prox1m tion through Ceniral 1L1m11; Tl_lte_Qor m, is P(Y="0)=q/(1-q)
given by (Recall that (x) =~ [ “e bt The value of q is
(a) 0.1 (b) 0.01 (¢)0.5 (d)0.434
(@) 6(2) =0 (-2) (b) ¢(1) =0 (=1) 41. Ans: (a)
(©) 6(3) ~0 (-3) (d) 6(90) 4 (60) e 7
40. Ans: (a) 10 2
Sol: E[X]=Xx P(x)=0(1-0)+1(0) =A=£nl0
v X >0 as X is exponential random variable.
= E[X]=06=0.25 If X > 0 then Y takes the Value§ 0,1,2,3,......
E[X2] =Y x*P(x) = 0>(1 - 0)+ 12(8) P(Y=0)=PO=X < )= [ f(x)dx
vx 1 0
— E[X?] =6 = [ hedx
= Var(X) = 0 — 0°=0(1 — 0) b
300 _ re ™
Y=2X; -1 b
i=1
300 300 =1l-¢
E[Y]=> E[Xi]=2>,025=75 — ] _ a0
i=1 i=1
i m‘].s’ .
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=1- eanll_o —Hidden layer

"
'

Sp(v=y)=1

P(YZ0)+P(Y=1)+P(Y=2)+P(Y=3)+.. =1
09+q(1-q)+q*(1-q)+q’(1-q)+...=1

(1 q) (1-q) -0 The inputs to ReLu activation functions in the
hidden layer are:
=q=01 ‘ Z,=au+cv=(1x2) + (1x3) =5
42. C(.)ns.lder the neural network shown in the figure Z,=butdv= (1x2) + (-1x3)=-1
with inputs: u, v on applying ReLu activation function;
weights: a, b, ¢, d, e, f hidden layer 1 output (h,) =R (Z))
output: y — max (0, 5) =5

R denotes the ReLU function, R(x) = max(0, x). - h =7 =au+co (i)
o h=Z

hidden layer -2 output (h)) =R (Z,)
h, = max (0,-1)=0

y Now, the output layer gives an output,
y=¢h +fh ...(i1)
From (i) & (ii)
y=e¢(au+ cv) + fh, ...(111)
Givenu=2;v=23, .
a=1,b=1,c=1,d=-l;e=4;f=-1, S=exu=4x2=38
which one of the following is correct? o
dy dy dy dy Similarly,
(a)g=8,¥=0 (b)g=l,¥=0 dy
y =hy=0
ay _, 9y _ Ay _, 9y _
© 92 = Lgr =1 ) 5o =29r =1 AW A
92 ~ 8 5f — 0 is given in option (a)

42. Ans: (a)

Sol: The inputs and weights are given as 43. Consider game trees Tree-1 and Tree-2 as shown.
u=2:0=73 The first level is a MAX agent and the second
a=l'b=lc=1'd=—]-e=4:f=_] level is a MIN agent. The value in the square node

is the output of the utility function.
. 16 .
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Suppose A* algorithm is applied on this state graph

using priority queue to store the frontier. In what
sequence are the nodes expanded?

(a) S,A,E,C,B,D,G (b) S,E,A,C,B,D,G
(¢) S,A,E.B,C,D,G (d) S,A,B,E,C,D,G
44. Ans: (¢)
e Sol: Given nodes with g(n) and h(n) value
Node(n) g(n) h(n) f(n)
For what ranges of x and y, the right child of node S - — -
B and the right child of node E will be pruned by A 4 2 6
alpha-beta pruning algorithm? B 6 2 8
(a) xe [1,0) and ye (-, 2] IE} 1 6 7
(b) xe [~0, 2) and ye (-, 5] @ 8 6 14
(c) xe [, 2) and ye (2,0] D 11 2 13
(d) xe [1,00) and y€ (-0, 5] G 14 0 14
43. Ans: (¢) The sequence of the nodes expanded by applying
Sol: In the game tree-1, ‘x’ can take any value which is A* algorithm is SAE BCDG.

less than or equal to ‘2°. The root node value of ‘A’

does not effect, means xe(~ o, 2] 45. A random experiment consists of throwing 100 fair
In the game tree-2, ‘y’ can take value which is dice, each die having six faces numbered 1 to 6. An
greater than or equal to ‘2’. the root node value of event A represents the set of all outcomes where at
‘C” doesnot effects, means ye [2,00]) least one of the dice shows a 1. Then, P(A) =

100 100
SX € (—mo,2]and y € [2, ) () 0 b1 (o)1 _<%> (d) (%)

45. Ans: (¢)

o i ) ) Sol: P(A)=1 - P (No dice show 1)
edges and the heuristic function h associated with

each state. - _<Z><Z> """" (Z)
(i

46. Consider a fact table in an OLAP application:
Facts(D1, D2, val), where D1 and D2 are its
dimension attributes and val is a dependent

44. The state graph shows the action cost along the

attribute. Suppose attribute D1 takes 3 values and
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D2 takes 2 values, and all combinations of these Initially. “Other” is in C, so the loop executes.
values are present in the table Facts. How many Step 3: First if condition
. . 0
tuples are there in the result of the following query? i this” in A
SELECT DI, D2, sum(val) Since A = {“this”, “that”}, is in A, so this block
FROM Facts
executes
GROUP BY CUBE (D1, D2); ) )
(@)1 (b) 6 (©) 9 (d) 12 Step 4 : First set transformation
46. Ans: (d) A,B,C=A-B,B-C,C-A
Sol: Suppose attribute D, takes 3 values and D, takes 2 Calculating new A, B, AND C
values, then the number of tuples returned by the e A—B = {“this”, “that”} — {“that”, “other”} =
query is (3+1) x (2+1) = 12 tuples. {“this”}
e B - C = {“that”, “other”} — {“other”, “this”}
47. Consider the following Python code snippet. — (“that”}
A: { thls b that } ° C _A = {“Other”, ‘Gthis77} _ {G‘thisﬂﬂ, “that’7} —
B = {“that”, “other”} « »
{“other”}
C = {“other”, {“this”} N (T
while “other” in C: = {"this™}
if “this” in A: B = {"that”}
A,B,C=A-B,B—C, C-A C = {“other”}
if “that” in B: Since B = {“that”}, “that” is present, so this block
A,B,C=C|A,AB,B|C executes
When the above program is executed, at the end, Calculating new A, B, and C’
. . - (13 . ,’f)
which of the following sets contains “this™? . ClA = {“other”, “this™} — {“this”, “other”}
(a) Only A (b) Only B . '
(c) Only C ) A, C *  A[B = {“this”, “that”} — {“this”, “that”}
47. Ans: (b) e B|C = {“that”, “other”} — {“that”, “other”}
Sol: Step 1 : Initial set Definitions Calculating new A, B, and C’
A= {“this”, “that”} « A -B = {“this”, “other”} — {“this”, “that”} =
B= {“that”, “Other”} {“Other”}
C = {“other”, “this”} e B - C= {“this”, “that”} — {“that”, “other”} =
“thiS”
Step 2 : While Loop Condition { }
) ) . C — A= {“that”, “other”} — {“this”, “other”} =
While “other” in C: I
{“that”}
The loop runs as long as “other “ is in C.
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48.

48.

Sol:

A = {“other”}

B = {“this”}

C = {“that”
“other” not in ¢ anymore (c = {“that”}), so the loop
terminates.

A = {“other”}

B = {“this”}

C = {“that”}

The only set that contains “this” is B.
Thus the final answer is :

B contains “this”.

Which of the following statements is/are correct
about the rectified linear unit (ReLU) activation
function defined as ReLU(x) = max(x, 0), where
xe R?
(a) ReLU is continuous everywhere
(b) ReLU is differentiable everywhere
(c) ReLU is not differentiable at x =0
(d) ReLU(x) = ReLU(ax), for all ac R
Ans: (a), (¢)

ReLU (x) = max (x, 0)

Ifx >0, then ReLU (x) =x

If x <0, then ReLU (x) =0

(a) ReLU is continuous, because it doesn’t have
any jumps (or) gaps.

The left hand limit and right hand limit are equal at
every point including x = 0. i.e.,

Lim ReLU(x) =Lim ReLU(x)=0

x—0" x—-0"
.. ReLU is continuous every where.
(b) and (c):

49.

49.

Sol:

ReLU function is not differentiable at x = 0,
because the left derivative and right derivative are
different.

Lim A ReLU()=0and

Lim %Re LUx)=1

(d) ReLU (x) # ReLU (ax)

For example consider a =—1

For a positive (x) value

ReLU (x) =x and

a=—1;

ReLU (ax) =ReLU (—x) =0

Thus options (a) and (c) are correct.

Consider the function f(x)= XTg + %XQ +10x + ﬁ,
xe€[—8,0]. Which of the following statements
is/are correct?

(a) The maximum value of f is attained at x = —5

(b) The minimum value of f'is attained at x = —2

(¢) The maximum value of f'is %

(d) The minimum value of the derivative of f is

attained at x = —%

Ans: (¢), (d)

f'(x)=33xz+;(2)x+10
f'(x)=x>+7x+10

x>+ 7x+10=0
x*+5x+2x+10=0
X(x+5)+2(x+5)=0

(x+5)(x+2)=0

x=-2,-5
=512 7 133
_ — + — — + =
f(—8) 3 2(64) 80 2
=39.83
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100

-125 7 33 T e
f(—5)= 3 +E(25)_50+7 0 1 0 ......

=62.33 001....

8 7 133 000T1....
f(=2)=—7+—(4)-20+—— A=
2)==3+7@ 2 2700001

13=357.83 000001...
f(0)=—"—=166.5 0 Oeeeeeeeee,
2 133
Max value of f(x) in [-8, 0] is BN and max value L

occurs at x = 0. Minimum value is attained at
X =—8.

Letg(x)=f(x)=x*+7x + 10

A'is clearly a diagonal matrix with diagonal entries
(1,1,1,1,1,0,0,0,0,0). The eigen values of A are

(1,1,1,1,1,0,0,0,0,0). The singular values of a
diagonal matrix are simply the absolute values of

gx)=2x+7 L : .

7 its diagonal entries. Hence the singular values of A
2x+7=0=x Y are 0,1 |A| =0 and A is non-invertible.
g'(x)=2>0

= The minimum value the derivative of f is 51. Letf:R — R be a twice-differentiable function and
attained at x __7 suppose its second derivative satisfies f’(x) > 0 for
2 all x € R. Which of the following statements is/are
f)
50. Letx,x,,X,,X,,X, beasystemof orthonormal vectors AL\?U;YS clorre;ct.. ]
in R". Consider the matrix A=x x ™+...+x x " ot m1n1m.a
) , N (b) There does not exist x and y, x # y, such that
Which of the following statements is/are correct? () =F(y) = 0
(a) Sl.ngular values of A are al.so its eigenvalues (c) F has at most one global minimum
(b) Singular values of A are either 0 or 1 (d) f has at most one local minimum
(C) Determinant of A is 1 51. Ans: (b), (C), (d)
(d) Ais invertible Sol: —Option (a) is not true always. Functions like
e*, e+ x? second derivative is positive but do not
50. Ans: (a), (b) have local minima.
Sol: X1=[100...0]",x2=[0 10.....0T", _.Since f''(x)>0 which implies f(x) is strictly

x4=[0 0 0 1...0]", xs=[0 00 0 1...0]"

increasing hence f will have atmost one stationary
point.

Option (b) is true

—Since f has atmost one stationary point we can
conclude that there is atmost one global minimum
and atmost one local minimum.
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52. An nxn matrix A with real entries satisfies the 53. Ans: (b), (¢)
property: ||Ax|]> = |[x|]*, for all xeR", where || . || Sol: The given data set is,
denotes the Euclidean norm. Which of the following

statements is/are ALWAYS correct? X, X, y
(a) A must be orthogonal 2 0 class -1
(b) A=1, where I denotes the identity matrix, is the 0 2 class -1
only solution 2 2 class -1
(c) The eigenvalues of A are either +1 or —1 0 0 class -2

(d) A has full rank
52. Ans: (a), (d)

Sol: ||Ax|* = ||x|? = A is orthogonal matrix.

A clear separability between class-1 and class-2 is
possible with the training set in hard margin SVM.

Thus the training accuracy in hard margin SVM is
Orthogonal matrix is a full rank matrix. The 100%. Thus, option (d) is incorrect

absolute value of eigen values of orthogonal matrix

X
is equal to 1. > 4 (0.2)

Let A = cosO —sin®

sin® cosO . .
The eigen values of the above orthogonal matrix e S x 4 x.=2

~
95]
¥
\9)

be an orthogonal matrix. 0@22)

are cosO * i sinf. The eigen values of orthogonal /l
matrix can be complex. i Sv-3

A =11is not the only solution.

Sv- 1/' © 0) (2,0~ — X,

53. Consider designing a linear binary classifier f(x) =

sign(w'x +b), xe R? on the following training data: Identifying the data observation with their class

2\ [0\ /2 0 labels on the feature space as shown above gives
Class — 1 {(())’(2)’(2)}’ Class = 2: {(())} 3- support vectors. Thus, option (b) is correct.
) ) In hard margin SVM, the necessary and sufficient
Hard-margin support vector machine (SVM) L
condition 1is,

formulation is solved to obtain w and b. _ .
y» (WTx® +b) >0 for all data examples.

Which of the following options is/are correct?

4 If we consider class-1 a, 0 1 and class-0 as -1 the
(a) w= ( 4> and b= 1 above condition fails at [ J]
(b) The number of support vectors is 3 4
(c) The margin is J2 Thus, W = [4] & b =1 are not the model
(d) Training accuracy is 98%
parameters
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n n

E[P] = D EIXi] = 2P = 1 (np) =P

i=1

.. option (a) is incorrect
Here, the decision boundary is the line which is

exactly in between the lines; 1 a | @
X, + X, =0 & x, + x, = 2 (refer the above figure) Var(P) = Var(HEXi> - ?g var(X;)
ie.
’ o P(1-P)
X, Hx,=1=>W, =1,W =1 Var(p) = —nP(1=P) = ——5—
. 2 2 2
-.Margin = = =2 -/
arst IWI J12+12 2 V2 55. Consider a two-class problem in R¢ with class labels
.. Option (c) is correct answer. red and green. Let i and p__ be the means of the
two classes. Given test sample xeRY, a classifier
54. Consider a coin-toss experiment where the calculates the squared Euclidean distance (denoted
probability of head showing up is p. In the i coin by || . |[) between x and the means of the two classes
toss, let X, = 1 if head appears, and X, = 0 if tail and assigns the class label that the sample x is
appears. Consider closest to. That is, the classifier computes
13 :%ZXI f(X)= ||l"lred_x||2 _“ugreen_ X||2
i=1

and assigns the label red to x if f(x) < 0, and green

where n is the total number of independent coin otherwise. Which of the following statements is/are

tosses. correct?

Which of the following statements is/are correct? (a) The sample x = 0 is assigned the label green if

@) Elp]=p bl < 1

(b) E[p] =2 (b) fis a linear function of x

(c) As n increases, variance of p decreases LT () §pigyh, where w and b are functions of
. . d

(d) Variance of pdoes not depend on n Hrgq A0 Hyreen

(d) fis a quadratic polynomial in x
55. Auns: (b), (¢)
Sol: The classifier assigns a test point x to a class based

54. Ans: (a), (¢)

Sol: X, 1s a Bernoulli random variable.

X 0 1 on squared euclidean distance from the means u_,
PX) 1-P P andu__
E[X]=0(1-P) + 1(P) =P Given,
E[X‘] =P f(X):H “red_XHQ_Hugreen_X ||2 (1)
E[X]=0*(1-P)+1*(P)=P where

2 T ..

Var(X) = P — P> = P(1-P) f=x[=(u-x)" (n-x) ..GGD
p= %Z X

i=1 f(X) = (Hred - X)T (Hred - X) - (Mgreen - X)T (“green - X)
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56.

= WiedPred — 2 X Hred + X' X

~(Ereen areen — 2X * Pgreen T XX )

£(x) = (1 Pred = Mareen Pgreen) T 2X " (Pgreen — phrea) ... (i)
Option (a):

If x = 0; and || prea || < || tgreen || then

£(0) = Lred fred — Mareen Hgreen

" tred || < || green |} £0) is negative

-~ f(0) is a negative value, the classifier assigns
red, thus option (a) is incorrect.

Options (b) & (¢):

In expression (iii), we can say that,

Lred Hred — reen Lareen = b &

2(Mgseen — poea) = W

Thus f(x) =x" W + b (or)

It also matches with the form f(x) = WT x + b,
which is linear.

Thus, options (b) & (¢) both are correct

Option (d):

A quadratic function must contain x"x term, which
is absent in expression (iii). Thus, option (d) is

incorrect.

Consider the following two relations, named
Customer and Person, in a database:
Person (
aadhaar CHAR(12) PRIMARY KEY,
name VARCHAR(32));
Customer (
name VARCHAR(32),
email VARCHAR(32) PRIMARY KEY,
phone CHAR(10),
aadhaar CHAR(12),
FOREIGN KEY (aadhaar) REFERENCES
Person(aadhaar));

56.

Sol:

57.

57.

Sol:

Which of the following statements is/are correct?

(a) aadhaar is a candidate key in the Customer
relation

(b) phone can be NULL in the Customer relation

(c) aadhaar is a candidate key in the Person relation

(d) aadhaar can be NULL in the Person relation

Ans: (b), (¢)

As there is no constraint on phone then it can allow

null values.

Aadhar is primary key in person is definitely a

candidate key which will not allow null values.

As email is primary key in customer then aadhar is

not a candidate key [ A person may have multiple

emails but only one aadhar in such case there will

duplicates in aadhar]

Consider a database relation R with attributes

ABCDEFG, and having the following functional

dependencies:

A — BCEF E— DG BC— A

Which of the following statements is/are correct?

(a) A is the only candidate key of R

(b) A, BC are the candidate keys of R

(c) A, BC, E are the candidate keys of R

(d) Relation R is not in Boyce-Codd Normal Form
(BCNF)

Ans: (b), (d)

A"=ABCDEFG

E'=EDG

BC"= BCADEFG

A, BC are candidate key’s of the relation.

E — DG is transitive dependency, R is in 2NF but

not in 3NF and BCNF.
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58. Let G be a simple, unweighted, and undirected f(1)=K, f(0)=K
graph. A subset of the vertices and edges of G are =f(1)-f(0)=K-K =0
shown below.
60. LetD= {x;...., x™} be a dataset of n observations
@ { c) : d | where each xVeR!®. It is given that ) x"'=0
. The covariance matrix computed from D has
eigenvalues . = 100*7, 1 < i< 100. Let u € R' be
the direction of maxim}llm variance with u™u = 1.
The value of %Z ' x)?=
Itis given that a —b — ¢ —d is a shortest path between (Answer in integer) !
aand d; e — f— g — h is a shortest path between e 60. Ans: (Range 100 to 100)
and h; a—f —c—h is a shortest path between a and h. Sol: Given data set,
Which of the following is/are NOT the edges of G? D = {x1, x?, ... x®} where x® e R!®
(a) (b, d) (b) (b, g The centroid of the data set,
(©) (b, h) (d) (e, @) e, ,
x=2,x"=0 .00
58. Ans: (a), (¢), (d) =
Sol: and also given that
(a) If<b, d> edge present then shortest path from — ) B
. s Ai=100""" 1 <i<100 ...(i1)
a to d will become a — b — d but it is given that i ) o )
. gives the eigen value of i dimension.
shortest path is
u€ R defines the direction of the maximum
a-b-c—d . . o
variance i.e., the first principal comoponent.
(c) if <b, h> edge present in the graph than shortest Asuu = 1. it indicates that ‘u’ is an unit
path from a to h will become a — b —h but it is eigen vector.
given thata —f—c—h In PCA, The ‘maximum eigen value’ is a measure
(d) If <e,g> edge present then shortest path is ¢ — g of the maximum variance in it’s corresponding
—hbut it is given that shortest pathe—f—g —h eigen vector direction.
From expression (ii), we can say that
59. Letf:R — Rbe such that [f(x) — f(y)| < (x—y)* for The maximum possible eigen value is ati= 1
allx,y € R. Then f(1) —f(0)=___ (Answer in .. The eigen value corresponding to u = 100*'=100
integer) Here, we need to obtain
59. Ans: (Range 0 to 0) N
. . . . LS urx®y
Sol: The only function which satisfies the given n & ‘
condition is f(x) =K _ _ o
The emperical variance of the data set is given as,
“ 24 :
Head Office: Phone

Scan QR Code to
Follow us on Social Media

3rd Floor, Suryalok Complex, Rosary Convent School Road,
Gun Foundry, Basherbagh, Hyderabad, Telangana - 500001.

ace.online | www.aceenggacademy.com

— 7799996602



ace

online

GATE - 2025
Questions with Detailed Solutions \

1N, ) —v 62. Consider the following tables, Loan and Borrower,
—Z(x -X) ....(1i1)
n= of a bank.
From expression (i), it be comes
Loan
D SV A 1 b branch t
o ;(X Y(.-x=0) | oan_number ranc' _nal'ne amoun
“.* u is a unit vector u'x® represents the projection L1l Banjara Hills 90000
of x in the direction of u. L4 Kondapur 50000
In a similar lines, %Z(uTxm)2 results the L15 SR Nagar 40000
. . . i=l . L22 SR Nagar 25000
emperical variance in the direction of u.
Th L23 Balanagar 80000
1 us, e _ ' ) L25 Kondapur 70000
H; (uTx")" = The eigen value in the direction of L1o SR Nagar 65000
maximum variance (or) in the direction of u
| @ Borrower
HZ(UTX(I))Q =100 customer_name | loan_num
- Anand L1l
61. Abag contains 5 white balls and 10 black balls. In a Karteek L11
random experiment, n balls are drawn from the bag Karteek L14
one at a time with replacement. Let S denote the Ankita L15
total number of black balls drawn in the experiment. Gopal L15
The expectation of S, denoted by E[S, ] = Karigelt L22
(Round off to one decimal place) Karte.ek L23
61. Ans: (Range 66.6 to 66.7) punil L23
- _ 10 2 Sunil L25
Sol: Probability of drawing a black ball = 15 = 3
Spisa b1non§1al random variable with parameters Query: m_ . (LoanbBorrower):
n=100, P = 3 T nen mame L20@N) Where DI denotes natural join.
5 The number of tuples returned by the above
E[Si00] =np = 100<3> =66.666 relational algebra query is (Answer in
~ 66.7 integer)
62. Ans: (Rangel1tol)
Sol: The output of II branch, name, customer name
(Loan o Borrower) is
i @ .
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Branch name Customer Name
Banjarahills Anand

Banjara hills karteek
Kondapur Karteek

SR nagar Ankita

SR Nagar Karteek

Bala nagar Karteek

Bala nagar Sunil

Kondapur Sunil

SR nagar Gopal

Final query returns customer name who have loan
in all the branches i.e Karteek.
63. Consider the following Python code snippet.
def f(a,b):
if (a==0):
return b
if (a%2==1):
return 2*f((a—1),b)
return b+f (a—1)/2,b)
print(f(15,10))
The value printed by the code snippetis
(Answer in integer)
63. Ans: (Range 160 to 160)
Sol: Step-by-step evaluation of f(15, 10)

we start with (15, 10) :
Stepl:a-15,b-10
15 is odd so we use:

(15, 10) =2 x f((15 -1)/2, 10) = 2x1(7,10)
Step2:a-7,b-10
7 is odd so:

(7, 10) =2 x f((7 —1)/2, 10) = 2x£(3,10)
Step3:a-3,b-10

64.

3 is odd so:
(3, 10) =2 x f((3 —1)/2, 10) = 2x{(1,10)
Step4:a-1,b-10
1 is odd so:
f(1, 10) =2 x f((1 -1)/2, 10) = 2x£(0,10)
Step5:a=0,b=10
Base case : f(0, 10) =10
Back-substituting the values
Now, we backtrack:
1. (0, 10) =10
2. f(1-10)=2x 10 =20
3. f(3-10) =2x 20 =40
4. f(7-10) = 2% 40 = 80
5. f(15-10) = 2x 80 = 160

Consider the following pseudocode.
Create empty stack S
Set x=0, flag=0, sum=0
Push x onto S
while (S is not empty){
if (flag equals 0){
Set x = x+1
Push x onto S}
if (x equals 8):
Set flag=1
if (flag equals 1){
x = Pop(S)
if (x is odd):
Pop(S)
Set sum = sum + x}

}

Output sum
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The value of output by a program executing the

Popped x | Stack After Action Taken
above pseudocode is (Answer in integer) Pop

8 [0,1,2,3,4,5,6,7] | Add 8 to sum
64. Ans: (Range 24 to 24) 7 [0,1,2,3,4,5,6] | 7is odd—Pop again
Sol: Step 1: Initialization 6 [0,1,2,3,4,5] Add 6 to sum
+  Create an empty stack S. 5 [0,1,2,3,4] 5 is odd—Pop again
. Variables: 4 [0,1,2,3] Add 4 to sum
3 [0,1,2] 3 is odd—Pop again
© x=0 2 [0,1] Add 2 to sum
« flag=0 1 [0] 1 is odd—Pop again
e sum=0 0 [ Add 4 (CORRECTION)
*Push x onto S S =[0].
Step 2: First While Loop (Pushing into Stack) 65. Consider a directed graph G = (VE), where V = {0,
While flag = 0, we increment x and push it onto R K=, 1) 0 <) —i<2forally,
S jeV}. Suppose the adjacency list of each vertex is
Tteration T — in decreasing order of vertex number, and depth-
| . 0.1] first search (DFS) is performed at vertex 0. The
5 > [0.1.2] number of vertices that will be discovered after
3 3 0.123] vertex 50 is (Answer in integer).
4 4 [0,1,2,3,4]
5 5 [0.1.2.34.5] 65. Ans: (Range 75 to 75)
6 6 [0.1,2,3.4.5.6] Sol: We are given a directed graph G = (V, E) where:
7 7 110,1,2,3,4,5,6,7] «  Vertices: V= {0, 1,2, ...,100}
8 8 |00,123,4,5678] «  Edges:E={(i,)0<j—i<2}

This means each vertex i has directed edges to:
Atx =8, flag is set to 1 (stop pushing). . it
Step 3: Second While Loop (Popping from Stack) . 42 (if they exist)
Now, 1 ts from S and updat . : S .
OW> WE POp CICERTS Trom 5 and update sum * The adjacency list is in decreasing order,

If x is odd, pop again immediately whithout adding meaning:

to sum.
. From i, DFS explores i+2 before i+1.
Otherwise, add x to sum.
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Setp 2: Dfs Traversal Order *  Arithmetic progression with:
1. Starting at vertex 0: e First term a=99
« DFS first explores 0—02—4—6—...—100 + Common difference d = -2
(taking the larger-numbered neighbor first). e lastterm /=1
* All even-numbered vertices are visited first. *  Number of terms:
2. Backtracking from 100: n= 9927_1+ 1 +9278+ 1=50
«  DFS will now visit all odd-numbered vertices Total Count
in decreasing order: 25(even numbers) + 55 (odd numbers) = 75.
* 999795..—1

Step 3: Counting Vertices Discovered After
Vertex 50

* DFS reaches vertex 50 while exploring even

numbers

e After reaching 100. DFS backtracks and
discovers all odd-numbered vertices.

»  The vertices discovered after 50 are:

e Even numbers from 52 to 100.

e All odd numbers from 99 to 1.
Counting the Discovered Vertices
Even numbers from 52 to 100:

* Sequence: 52, 54, 56, ...,100
*  Arithmetic progression with:
e Firstterm a =52
*  Common difference d =2
* Lastteam /=100
*  Number of terms:
n=100252 1 48,205
Odd numbers from 99 to 1:
e Sequence: 99,97, 95, ...1
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