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All the nine questions are compulsory.

1. Find all the values of α, β, and δ for which the system of equations

αx− 2y + z = 13,
−2x+ βy + 4z = 11,
x+ 4y − 5z = δ

has (i) exactly one solution (ii) no solution. [6]

2. Applying the elementary row operations, find the inverse of

A =

 3 −1 1
−15 6 −5

5 −2 2

 .

[4]

3. Let A =

 7 2 −1
2 7 1
−1 1 17

2

 whose characteristic polynomial has a factor

2λ2 − 27λ + 81. Find an orthogonal matrix P and a diagonal matrix D such that
P TAP = D. [7]

4. Let A =

 1 α 3
3 β 3
6 −6 γ

 with its eigenvalues −2,−2, δ(6= −2). If A is diagonaliz-

able, then find the values of α, β, γ, and δ. [5]

5. a) Let A be a 6×6 square matrix such that AT = A2. Find all possible eigenvalues
of A including real and complex.

b) Find the values of a and b such that the matrices A and B are similar, where

A =

 −2 0 0
2 a 2
3 1 1

 and B =

 −1 0 0
0 2 0
0 0 b

 . [4+5]

6. Let A =

 6 6 4
3 −5 3
1 9 3

 be such that A4 = αA2 + βA+ γI, then find the values of

α + β + γ.

[6]



7. Let f : R2 → R be a function defined by

f(x, y) =

{
|x|+ y(sin 1

x
), if x 6= 0;

0, if x = 0.

Compute both the iterated/repeated limits at (0, 0) and also find lim(x,y)→(0,0) f(x, y),
if they exist. [5]

8. Examine the continuity of the function

f(x, y) =

{
2x(x3−y3)
x2+y2

, if (x, y) 6= (0, 0);

0, if (x, y) = (0, 0) .

at the origin (0, 0). [4]

9. Let f : R2 → R be a function defined by

f(x, y) =



x2 sin 1
x

+ y2 sin 1
y
, if xy 6= 0;

x2 sin 1
x
, if x 6= 0 and y = 0;

y2 sin 1
y
, if x = 0 and y 6= 0;

0, if x = 0 = y.

[4]

Compute the partial derivatives fx(0, 0) and fy(1, 1), if they exist.
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