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Instructions
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It is compulsory for students to write Enrolment No. /Seat No. on the question paper.
Write answers of Section A and Section B in separate answer books.

Attempt all questions from both Section A and Section B.

Each section carries 35 marks, with a total of 70 marks for the examination.

BL - Cognitive Level (As per Revised Bloom’s Taxonomy) (R-Remember, U-Understanding,
N —Analyze, E — Evaluate, C -Create), CO - Course Outcomes.

SECTION A
Marks
Q.1 (a) Find cofactor of the following: 03
1 3 2
31 2
1 1 3
(b) 2x—-3y =7 , 04
Solve by using Cramer’s rule.
7x—-3y =10
Q.2 (a) 2 =2 03
Find the characteristic equation of the matrix 5 3 2
-2 4 1
(b) 8 5 5 04
Verify Cayley Hamilton Theorem for the matrix [0 3 0|.
5 5 8
(©) 1 0 -1 07
Find eigenvalues and eigen vectors of the matrix [1 2 1
2 2 3
Q2 (a) ix A =2 1+l 1— 03
Show that the matrix A i 14 ]IS Unitary.
©)  Fing eigenvalues and eigen vectors of the matrix [i 04
(©) 6 -2 2 07
letA=|-2 3 —1|. Find matrix P such that P~1AP is diagonal
2 -1 3
matrix.

The figures to the right of each question indicate full marks, make suitable assumptions with justification.
A —Application,

BL CO
A 3
A 3
A 4
A 4
A 4
A 4
A 4
A 4
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Q3 (a)

(b)

(©)

Q3 (a)

(b)

(©)

Q4 (a)
(b)

Q5 (a)

(b)

(©

Find the limits following:
i) }Cl_l}} (xz;iai+1)
i) Lim
Find derivative of functions:
i) f(x)=sinx?+logx3
ii) % [log(x? — 4x + 2)]
Check whether the function given below is continuous or not?
x4+ 2, if x<3
flx)=4 5 ifx=3

x? —4,if x>3
OR
Find the limits following:
i) lim &

x-0 X
cosx—1

i) lim
x—-1 X
Find derivative of functions:
i) f(x) =e*sinx
x+1

i) f(x) = ox
Check whether the function given below is continuous or not?
x4+ 2, ifx<1

fx) = 1, ifx=1
2—x, if x>1

SECTION B

State and prove Distributive Law for set theory.

Show that f :R— R defined by f(x)=7x-11 is one-to-one and onto.

0 6 7

Reduce the matrix [—5 4 2] into row echelon (upper triangular)

1 -2 0
form.

1 2 3
Find inverse of the matrix A4 =

1 0 8
method.

Solve the system of equations
2Xx+3y+4z=11
X+5y+7z2=15
3x+11y+13z =25

2 5 3] by using Gauss-Jordan
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04

07

03

04

07

Marks
03

04

03

04

07

RA 5
A 5
A 5
A 5
A 5
A 5
BL CO
A 1
A 1
A 2
A 2
A 2
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Q.5

Q.6

Q.6

(@)

(b)

(©)

(@)
(b)
(©)

(@)

(b)
(©)

OR

-2 1 3
Reduce the matrix [ 1 4 5] into unit matrix by using elementary
0O 1 2
row operations.
1 5 7
Express the matrix A = |—-1 -2 —4] as a sum of symmetric matrix
8 -2 13

and skew symmetric matrix.
Test for consistency and solve

X+y+2=6
2Xx—y+3z=14
X+4y—z2=2

State Rolle’s theorem and verify it for y = x2 + 1 in [—1,1].

Find Maclaurin’s series of e*.

Find the extreme values of the function x2 + y? — 4x — 6y + 13.
OR

Show that f(x)=+/25—-x" satisfies the hypothesis of mean value

theorem on [3, 5] and find all values of ¢ in (3, 5) that satisfy the
conclusion of the theorem.

Expand 7 + (x + 2) + 3(x + 2)3 + (x + 2)*in powers of (x —
1).

Find the extreme values of the function x3 + y3 — 3x — 12y + 20.
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A 2
A 2
A 2
A 6
A 6
A 6
A 6
A 6
A 6
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