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Instructions to the candidate:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw a well labelled diagram wherever necessary.

SECTION: A
Q1) Answer the following [1 X 10 =10]
i) A matrix having only one columniscalled
a) Scalar matrix b) Diagonal matrix
¢) Row matrix d) Column matrix
i) Ifu=@G4then|lul|=____
a)5 b) 3 c)1l d) 4
i) Two vectors u and v are said to be orthogonal if < u,v >=

a)l b) 2 c)0 d)-1
. . .1 0
iv)  The eigen values of the matrix [0 1] are

a)1,1 b) 1,-1 c) 0,1 d) 0,-1

v)  For the vector valued function 7(t) = (¢2 — 3t)1 + (4t + 1)], 7(0) =

a) 0 b) j c) 37 d) 47
vi)  [Jxdx=
a) 0 b) 1 c) 2 d)

.. 9 dy _
vii) Ify = x*then =

a) 2x b) 2 c) x d) 0

viii) If F(F) = 2x1— 2yj thendiv F =
P.T.O.



a) 1 b) -1 c) 0 d) 2

ix) A function f(x) is said to be an even function if f(—x) =

a) 0 b) —f (%) )1 d) £ (x)
X) The function sin x is a periodic function of period L =
a) 2m b) c)0 d) —2m
SECTION: B
Q2) Answer the following (Attempt any 5/7) [5X2=10]
i) State Cayley-Hamilton theorem
i) Find determinant of the matrix 411 3]
iii) If < w,v >= =3, [|ul| = V19, ||v]| = 3 then find the angle between u and v.
iv) When a set of vectors is said to be orthonormal? Give an example.
v) State Green’s Theorem’
vi) Compute the partial derivative of F(¥) = x21 + y?j with respect to x and y.
vii) Find the gradient of f(7) = x% — y2.
SECTION: C
Q3) Answer the following (Attempt any 5/7) [5X3=15]

i) Find the characteristic equation and characteristic polynomial of A= _31 3]

ii) Show that for vectors u, v and w in an inner product space V,

<u-v, W> = <U, W> - <V, W>,

iii) Find the eigen values of A:[14O :3]

iv) Compute the Partial derivative of the function f () = xy with respect to x & y.

-1 0 -2
v) Find the Eigen values of the matrix A=| 0 2 0 [. Also find the eigen value of A°.
0 0 1

vi) State and Prove Generalized Pythagoras Theorem.



vii) For the vector valued function given below
7(t) = (t* = 3t)T+ (4t + 1)J
Evaluate 7(0),7(1).

SECTION: D
Q4) Answer the following (Attempt any 3/5) [3 X 5=15]

i) Verify that u(x, y) = 2x(1 — y) is a harmonic function.

i) Use Green’s Theorem to evaluate $ xydx + x*y>dy, where C is the triangle with vertices
(0,0),(1,0),(1,2) with positive orientation.

iii) Find the curl(F) for the vector fields F = (x + y)T + (2xy)j on the plane.

iv) Find the flux of F = xyT + yzJ + xzk outwards through the surface of the cube cut from the first
octant by the planes x=1, y=1 and z=1.

v) Integrate f(x,y,z) = x — 3y?+z over the line segment C joining the origin to the point (1,1,1).

SECTION: E
Q5) Answer the following (Attempt any 2/4) [2 X5 =10]
-1 -2 =2
i) Find the Eigen values of the matrix A=[ 1 2 1 |. Also find the eigen value of A7,
-1 -1 0
2 0 0
ii) Determine whether the matrix A is diagonalizable. A=[0 3 1]|.
0 0 3

iii) Check whether <u, v>= 2u,v; + 3u,v,is an inner product on R3.

iv) State and prove Cauchy-Schwartz inequality.
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