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UNIT – I

1. (a) Reduce the matrix


1 3 −1 2

0 11 −5 3

2 −5 3 1

4 1 1 5

 to echelon form and hence find its rank. [7M]

(b) Using Gauss Jordan method, find inverse of the matrix A =


1 1 3

1 3 −3

−2 −4 −4

 [7M]

2. (a) Find the normal form of the matrix


1 2 3 0

2 4 3 2

3 2 1 3

6 8 7 5

 and hence find its rank. [7M]

(b) Using factorization method solve the equations: [7M]
3x+2y+7z=4,2x+3y+z=5,3x+4y+z=7.

UNIT – II

3. (a) Using Cayley -Hamilton theorem, express A5−4A4−7A3+11A2−A−10I as a linear polynomial

in A where A =

 1 4

2 3

 [7M]

(b) Find the eigen values and corresponding eigen vectors of A =


3 −1 1

−1 5 −1

1 −1 3

 [7M]
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4. (a) If λ is an eigenvalue of a non-singular matrix A, then show that |A|
λ is an eigenvalue of adj A.

[7M]

(b) Reduce the matrix A =


−1 2 −2

1 2 1

−1 −1 0

 to a diagonal form. [7M]

UNIT – III

5. (a) Solve dy
dx − tan y

1+x = (1 + x) ex sec y. [7M]
(b) A body originally at 800 cools down to 600 C in 12 minutes, the temperature of the air being

300. What will be the temperature of the body after 24 minutes from the original? [7M]

6. (a) Find orthogonal trajectories of family of circles x2+ y2+2λx+ c = 0 where λ is parameter.[7M]
(b) Solve

(
e2y − y cosxy

)
dx+

(
2xe2y − x cosxy + 2y

)
dy = 0. [7M]

UNIT – IV

7. (a) Solve
(
D2 + 3D + 2

)
y = ee

x . [7M]

(b) Solve y
′′
+ y = tanx by method of variation of parameters. [7M]

8. (a) Solve
(
D2 + 2D + 3

)
y = ex cosx. [7M]

(b) Solve
(
D4 + 1

)
y = sinx. [7M]

UNIT – V

9. (a) Verify Rolle’s theorem for f (x) = (x+ 2)3(x− 3)4 in [−2, 3]. [7M]
(b) If u = f (r, s) , r = x+ at, s = y + bt and x,y,t are independent variables, show that [7M]

∂u
∂t = a∂u

∂x + b∂u∂y .

10. (a) If u = x2 − 2y2, v = 2x2 − y2, x = r cos θ, y = sin θ show that ∂(u,v)
∂(r,θ) = 6r3 sin 2θ. [7M]

(b) A rectangular open box of capacity 32 cubic units is to be prepared. Find the dimensions of the
box, to minimize the cost of painting outside. [7M]
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