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MATHEMATICS-II
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Max Marks : 100
Time : 3 Hours
Q.CODE : F131
Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-ll and any TWO
from Part-lll.
The figures in the right hand margin indicate marks.

Part- |
Q1 Only Short Answer Type Questions (Answer All-10) (2x10)
8 x 0
a) Determine value of x for which the matrix A= |4 0 2] is singular?
12 6 0

b) If a non-homogeneous system of n equations with n unknowns has unique solution,
then what is the rank of coefficient matrix?

1 00
c) Determine Eigen values of the matrix 4 = ’—1 2 0‘.

2 3 8
d) Define Hermitian matrix and give an example of it.

e) |If#= xi+ yj+ zk, then determine div(7).

f)  State whether the vector ¥ = yzi+ zxj + xyk is irrotational or not.

g) Derive directional derivative of f = xyz at P:(—1,1,3) inthe direction @ = 1 —2j + 2k .

h) State Gauss Divergence theorem.

i) Determine values of ¢, and a,, in the Fourier expansion of f(x) = sinx,— 7 < x < m.

J)  The function f(x) = x + cosx is even function or odd function or neither even nor odd.
Justify your answer.

Part- Il
Q2 Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6 x 8)
1 2 3
a) Calculate rank of the given matrix A= |2 3 4} .
3 5 7

b) Explain that product of two unitary matrices is unitary.

c) Solve the system of equations x+ y—z=9,8y+ 6z= —6,—2x+ 4y —6z= 40 by
using Gauss Elimination method.
1 2 3
d) Calculate inverse of matrix A = ’2 4 5] by Gauss Jordan method.

3 5 6
e) For any scalar function f(x,y,z) and vector function v = [v,,v,,v5], Prove that

i. Curl(gradf)=20

i. Div(curlv)=0
f) Calculate length of the curve #(t) = acosti+ asint ]+ 4t k from (a,0,0) to (a,0,87).
g) Formulate Fourier Cosine transform and Fourier Sine transformation of

1,0< x< 1

f(x)={o, x>1
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h) Develop Half range Fourier Cosine series of the function f(x) = x2 .0 < x < 2.
i) Evaluate the integral

J. (y*dx — x*dy) ,C: Straight line segment from (0,0) to(1,1).
j)  Design Fourier series of f{x) = |x],—2< x< 2 ,p = 4.

k) Explain that the given line integral

(1,1,1)
f yz sinhxz dx + coshxz dy + xy sinhxzdz
(02.3)

is independent of path and hence find the value of integral.
I) Calculate unit normal vector of the surface r(u, v) = [u cosv,u sin v,u?].

Part-lll
Only Long Answer Type Questions (Answer Any Two out of Four)
1 6 1
Q3 Diagonalize A= |1 2 O]. (16)
0 0 3
Q4 Evaluate eigen values and eigen vectors for the given matrix, (16)
1 1 8
A=|1 5 1|
3 1 1
Q5 Verify Stokes’s theorem for F = [x,y,z] and surface S the paraboloid z = f(x,y) = 1—  (16)
(x%2+ y?),z>0.
Q6 a) Using Fourier integral representation, Prove that (10)
0, ifx<0
®cosxw+ w sin xw T
f dw = -, if x=0
0 1+ w? 2
Te ™%, ifx>0
b) Evaluate Fourier series of f(x) = x?,—-m< x< 7. (6)
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