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All parts of the question must be answered in one place only

UNIT – I

1. (a) Determine a and b, if the rank of the matrix


1 −2 3 1

2 1 −1 2

6 −2 a b

 is 3. [7M]

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


6 −2 2

−2 3 −1

2 −1 3

. [7M]

2. (a) Find the inverse of the matrix A =


2 −1 3

1 1 1

1 −1 1

 by Gauss-Jordan method. [7M]

(b) Verify Cayley – Hamilton theorem for A =


1 2 3

2 −1 3

1 1 2

. [7M]

UNIT – II

3. (a) Verify Rolle’s theorem for f(x) = log
[

x2+ab
x (a+b)

]
in [a, b] , b > a > 0. [7M]

(b) Determine maxima and minima of the function x3 + y3 − 3axy, a < 0.
[7M]

4. (a) If u = x+ y + z; uv = y + z; uvw = z then find ∂(x,y,z)
∂(u,v,w) . [7M]

(b) A rectangular box, open at the top is to have a volume of 32cc. Find the dimensions of the box
requiring least material for its construction. [7M]
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UNIT – III

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

)
y = 4cos2x. [7M]

(b) Solve
(
D2 + 16

)
y = x sin 3x. [7M]

6. (a) Solve
(
D2 − 4D + 3

)
y = ex cos 2x. [7M]

(b) Find the current I(t) in a series R-L circuit in which L = 1H, R = 5Ω, E = 1 and I(0)=0 .
[7M]

UNIT – IV

7. (a) Evaluate
∫ ∫

A

xydxdy, where A is the region bounded by x=2a and the curve x2=4ay. [7M]

(b) Change the order of integration in
1∫
0

2−x∫
x2

xy dy dx and hence evaluate. [7M]

8. (a) Evaluate
1∫
0

1∫
0

dxdy√
(1−x2)(1−y2)

. [7M]

(b) Evaluate
1∫
0

√
1−x2∫
0

y2dydx by changing the order of integration. [7M]

UNIT – V

9. (a) If →
r = x

→
i +y

→
j +z

→
k and r =

∣∣∣→r ∣∣∣ , prove that rn
→
r is solenoidal of n=-3 and irrotational for all

value of n. [7M]
(b) Using Green’s theorem evaluate

∫
C

[(
x2 − y2

)
dx+ 2xy dy

]
where C is closed curve of the region

bounded by y2 = x and x2 = y. [7M]

10. (a) Verify Green’s theorem for
∫
c

(
3x2 − 8y2

)
dx+ (4y − 6xy) dy where C is a boundary of the region

bounded by x=0, y=0 and x+y=1. [7M]
(b) Evaluate

∫
C

[
xydx+ xy2 dy

]
by Stokes theorem where C is the square in the xy plane with vertices

(1, 0) , (−1, 0) , (0, 1) , (0,−1). [7M]
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