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SECOND SEMESTER FYUGP EXAMINATION, APRIL 2026

(Regular/Improvement/Supplementary)

Discipline Specific Core (DSC) Courses - Minor

MAT2MN102 : Calculus and Matrix Algebra
(Credits: 4)

Time: 2 Hours

9.

Section A

Answer the following questions. Each carries 3 marks (Ceiling: 24 marks)

2

Sketch the region whose area is represented by the definite integral [ (z — 1) dz

0
and evaluate the integral using an appropriate formula from geomerty.

5 2
Evaluate /M dz.
$4

5 dx
Evaluate e
1 2z —1

Evaluate /msin?)a: dx.

Find the largest region on which the function f(z,y) = tan"!(y — z) is
continuous.

Let f(z,y) = /y + 1 + In(z? — y). Find f(e,0) and sketch the natural
domain of f.

Find f,(z,y) and fy(:c,y) if flz,y) = (3:2 + 5x — 2y)6.

1 -1 1
Determine whether the matrix A= |1 —1 —1 | is orthogonal.
1 2 0

Find eigenvalues of A= (9 ').

10. Determine values of x and y for which the matrices are equal (; f’3) , (
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Section B

Answer the following questions. Each carries 6 marks (Ceiling: 36 Marks)

Evaluate the following integrals. BL2

(a) /sz’nza:cosaz dx (b) c;/\/;

State mean value theorem for integrals and verify for the function f(z) = 2> +z BL3

on [~12,0].

Evaluate/M dx. BL3
3 — 222

dx

Sketch the region and find the area of the region enclosed by y = ¢* and y = €?* BL3

, =0,z =1In2.

Evaluate the following limits using the substitution z = z? 4 4? (Hint: z—0"ifand BL2
only if (z,y) — (0,0) )

sin(z?+y?) 1—cos(x?+y?)

li li
@) o) = O
Find second-order partial derivatives of f(z,y) = 42% — 2y + Tzty°. BL3
Find eigenvalues and eigenvectors of A = (7 0). BL2
Solve 1 F@tas=0 BL2
Ty + x9 + 3£B3 =0
Section C
Answer any one question. Each carries 10 marks (1 x 10 = 10 Marks)
Find the arc length of the curve 24zy = y* + 48 from y = 2 to y = 4. BL3
Using the Gram-Schmidt process obtain an orthonormal set of vectors for the BL3
T 4 -4
matrix M = | 4 -8 -1
-4 -1 -8
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BL : Bloom’s Taxonomy Levels (1 — Remember, 2 — Understand, 3 — Apply, 4 — Analyse,

5 — Evaluate, 6 — Create)



