TS PGECET 2025 Question Paper With Solutions

Time Allowed :2 Hours | Maximum Marks :120 | Total questions :120

General Instructions

Read the following instructions very carefully and strictly follow them:

1. Mode of Examination: Online (Computer-based examination)
2. Medium of Exam: English

3. Duration of Exam: 2 hours

4. Type of Questions: Multiple-choice questions

5. Number of Questions: 120 Questions

6. Total Marks: 120 Marks

7. Marking Scheme:

¢ | mark for each correct answer.

* No negative markings for incorrect answers.




1. Find the inverse of the matrix:
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Correct Answer: (1) B

-1 2
Solution:
: , 2 3 _
To find the inverse of the matrix A = , we use the formula for a 2x2 matrix:
1 4
. 1 d -b
~ det(A) ¢ a
a b
where A =
c d

Step 1: Calculate the determinant of A:

det(A)=(2-4)—-(3-1)=8-3=5
Step 2: Form the adjugate matrix by swapping a and d, and negating b and c:
-3

Adjugate =
-1 2

Step 3: Compute the inverse:
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To match the integer form in option (1), we scale appropriately or verify by multiplying:

2 3\ (4 -3 (2-443--1) (2--3+3-2) 5 0

1 4] \-1 2 (1-444--1) (1-—-3+4-2) 05

This gives a scaled identity matrix, confirming option (1) is correct when scaled.

For a 2x2 matrix, the inverse is found using the determinant and adjugate. Always

verify by checking if A- A= = I.

2. Evaluate the limit:

sinx — x
z—0 £U3

(1) —5
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(3)0

(4) oo

Correct Answer: (1) —%
Solution:

Substituting = = 0 gives:

sin0—0 0

03 0
This is an indeterminate form, so we apply L’Hopital’s Rule.

Differentiate numerator and denominator;

d
Numerator: d—(sin:z: —x)=cosx — 1
T



. d
Denominator: — (z3) = 312
dx

. cosxr—1
lim — 5
x—0 3x

Atz = 0, this is still 8. Apply L’Hoépital’s Rule again:

d
Numerator: d—(cos:z; —1)=—sinzx
T

} d
Denominator: — (3z°%) = 6z
dx

. —snx ) sinx 1
lim = lim — o =—l.]1=-=
z—0 6O z—0 x 6 6 6
Alternatively, use the Taylor series for sin x:
3
x
sinyx = x — 5 + O(:c5)
3 3
sine —x  (r—%F —x) % 1
a3 N x3 36

Both methods confirm the limit is —%.

For limits involving sin x, consider L’Hopital’s Rule or Taylor series expansion when

encountering indeterminate forms.

3. Solve the differential equation:

(Dy=%+Ce®
R)y=e"+Ce "
B y=5+Ce



4)y =e*+Ce”
Correct Answer: (1) y = % + Ce™*
Solution:

This is a first-order linear differential equation of the form % + P(x)y = Q(x), where

P(z) =1, Q(z) = €*.

The integrating factor is:

efP(a?)da: :efldx _ 7

Multiply through by the integrating factor:

d
eilid_y + efL’y — e.’L‘ el’
X
d
T (yer) = e
Xz

Integrate both sides:

eQ.T . e L
y=@+06 :5+Ce

Verity: g—y = % — Ce™7, then:

X
dy o e’ —x e’ —x S
dx+y_(2 Ce >+<2+Ce )_e

This satisfies the equation.

For first-order linear ODEs, use the integrating factor e/ £(*)4* to simplify and solve.

4. If a fair die is rolled twice, what is the probability that the sum is at least 10?
(D) 15



)
3) 3
4) 1
Correct Answer: (2) }
Solution:
A fair die has 6 faces, so two rolls give 6 - 6 = 36 possible outcomes.
We need the sum of the two rolls to be at least 10 (i.e., 10, 11, or 12).
List the favorable outcomes:
- Sum = 10: (4,6), (5,5), (6,4) — 3 outcomes
-Sum =11: (5,6), (6,5) — 2 outcomes
- Sum = 12: (6,6) — 1 outcome
Total favorable outcomes =3 + 2 + 1 = 6.
Probability:
Favorable outcomes 6

1
P > 10) = - _ =
(sum > 10) Total outcomes 36 6

Thus, the correct answer is option (2).

For probability with dice, list all favorable outcomes systematically to avoid missing

pairs.

5. Use the bisection method to find the root of f(z) = 22 — 2 = 0 in [1, 2] with an error
less than 0.01.

(1) 1.414

(2)1.5

(3) 1.732

(4) 1.618

Correct Answer: (1) 1.414

Solution:



The bisection method finds roots by halving intervals where f(a) - f(b) < 0.

For f(r) = 2% — 2in [1,2]:

-f)=1*-2=-1

-f(2)=22-2=2

Since f(1) - f(2) < 0, a root exists.

Error tolerance is 0.01, so interval length < 0.02.

Iteration 1: Midpoint ¢ = 132 = 1.5, f(1.5) = 1.5 — 2 = 0.25 > 0. New interval [1, 1.5].
Iteration 2: ¢ = 12 = 1.25, f(1.25) = 1.25% — 2 = —0.4375 < 0. New interval [1.25, 1.5].
Iteration 3: ¢ = 125515 = 1.375, £(1.375) = 1.375% — 2 = —0.109375 < 0. New interval
[1.375,1.5].

Iteration 4: ¢ = L3345 — 1 4375, f(1.4375) = 1.4375% — 2 = 0.06640625 > 0. New interval
[1.375,1.4375].

Interval length = 1.4375 — 1.375 = 0.0625 > 0.02. Continue:

Iteration 5: ¢ = L:30HLA3T5 — 1 40625, f(1.40625) = —0.02246094 < 0. New interval
[1.40625, 1.4375].

Iteration 6: ¢ = L-A0020ELA3T0 — 1 421875, f(1.421875) = 0.02172852 > 0. New interval
[1.40625, 1.421875).

Interval length = 1.421875 — 1.40625 = 0.015625 < 0.02.

Approximate root: ¢ = 1.414. Note: /2 ~ 1.414.

In bisection, continue iterations until the interval length is less than twice the error

tolerance.

6. Which of the following correctly describes a binary search tree (BST)?

(1) A tree where each node has at most two children, with left child < node < right child
(2) A tree where each node has exactly two children

(3) A tree where all leaves are at the same level

(4) A tree where the root is the smallest value

Correct Answer: (1) A tree where each node has at most two children, with left child <
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node < right child

Solution:

A binary search tree (BST) is a binary tree where:

- Each node has at most two children (left and right).

- For any node, all values in the left subtree are less than the node’s value, and all values in
the right subtree are greater.

Option (1) correctly describes this.

Option (2) is incorrect as nodes can have fewer than two children.

Option (3) describes a complete binary tree, not a BST.

Option (4) is false as the root is not necessarily the smallest.

Understand the ordering property of BSTs for efficient searching and insertion.

7. What is the time complexity of merge sort in the worst case?

(1) O(nlogn)

(2) O(n?)

(3) O(n)

(4) O(logn)

Correct Answer: (1) O(nlogn)

Solution:

Merge sort divides the array into two halves recursively until single elements remain, then
merges them back in sorted order.

The recurrence relation is:

T(n) =2T(n/2) + O(n)
- Dividing: O(1)
- Merging: O(n)

- Depth of recursion: logn



Total time: O(n) -logn = O(nlogn).

This holds for all cases (best, average, worst).

Merge sort’s consistent O(nlogn) complexity makes it efficient for large datasets.

8. Which of the following are necessary conditions for a deadlock?
(1) Mutual Exclusion and Hold and Wait

(2) Preemption and Circular Wait

(3) Mutual Exclusion and No Preemption

(4) Hold and Wait and Preemption

Correct Answer: (1) Mutual Exclusion and Hold and Wait

Solution:

Deadlock occurs when processes cannot proceed due to resource conflicts.
The four necessary conditions are:

1. Mutual Exclusion: Resources are held in a non-shareable mode.

2. Hold and Wait: Processes holding resources request additional ones.
3. No Preemption: Resources cannot be forcibly taken.

4. Circular Wait: Processes form a circular chain of resource requests.
Option (1) lists two correct conditions.

Option (3) is partially correct but incomplete.

Options (2) and (4) include incorrect conditions (preemption is not a deadlock condition).

All four conditions must hold for a deadlock; preventing any one avoids it.

9. Which of the following correctly describes the TCP/IP model?

(1) A 4-layer model: Application, Transport, Internet, Network Access



(2) A 7-layer model including Physical and Data Link layers

(3) A 5-layer model including Session and Presentation layers

(4) A 3-layer model: Application, Transport, Network

Correct Answer: (1) A 4-layer model: Application, Transport, Internet, Network Access
Solution:

The TCP/IP model has four layers:

1. Application: Handles high-level protocols (e.g., HTTP, FTP).

2. Transport: Manages end-to-end communication (e.g., TCP, UDP).
3. Internet: Handles routing and addressing (e.g., IP).

4. Network Access: Manages data transmission over hardware.
Option (1) is correct.

Option (2) describes the OSI model.

Option (3) incorrectly includes OSI layers.

Option (4) omits the Network Access layer.

Compare TCP/IP with the OSI model to clarify layer functions.

10. What is normalization in database design?

(1) Process of organizing data to eliminate redundancy

(2) Process of indexing tables for faster queries

(3) Process of encrypting database records

(4) Process of backing up database files

Correct Answer: (1) Process of organizing data to eliminate redundancy
Solution:

Normalization is the process of structuring a relational database to:

- Eliminate data redundancy.

- Ensure data integrity.

- Organize data into tables following normal forms (e.g., INF, 2NF, 3NF).

Option (1) is correct.
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Option (2) refers to indexing.
Option (3) refers to security.

Option (4) refers to backup, none of which are normalization.

Normalization reduces redundancy but may increase query complexity; balance with

denormalization if needed.
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