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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.
(2) Figures to the right indicate marks of the
question.
(3) Follow usual notations.
4) Use of "Scientific Non-programmable
Calculator" is allowed.

1 (a) Answer as directed : 5

(1) Give definition of Hermitian matrix.
(2) State the expansion of sin a; where o is in radian.
(3) Define Irrotational Vector.
4) 'Divergance' Give definition.
(5) State value of cos ™' x.
(b) Answer the following by computing : 10

(1) Find the last term in the expansion of sin 96.

[cos & — i sin 6]5

[cos 6 + i sin 6]7 .

(2) Simplify :

25 7 3021 '
3 If A:{ } and Bz{ } then find AB
1 2 3 4 7 9

matrix.
4) Show that :

— N N VAN
a=-2i-2j+4k
— N N VAN
b=-2i+4j -2k
— N N VAN

c=4i-2j-2k

are coplannar vectors.

- N N N - 2 -
Gy Ifr== i—tj+(20+1) k thenﬁndd—r and d 2r )
dt dt
2 (a) State De'Moivre's theorem and prove it for positive 6

and Negative integers.
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() Prove that : 6

{(cos 6 + cos 0)+i (sin O + sin q))}n +
{(cos © + cos ¢)—i (sin 8 + sin ¢)}" =
2" cos” 5-¢ cos 1 (G-I-_(I))

2 2

1
© If x=cos® +isin0® then find the value of x° +—. 6
x
OR
2 (a) Find the value of sin 47 'x. 6
() Prove that : 6

(1) tan h (A+B)=tan (4+B)
2) sinh (—6) =—sin 2 0

(©0 Expand cos 56 interms of cos 9. 6

3 (@) State and prove Euler's theorem. 6

(b) Separate cos(0+¢ i) into its real and imaginary parts. 6

(© If x+iy=sin(u+iv) then prove that : 6
2 2
X Y
+ =1
M cos i* v sin A* v
2 2
X
2) + Y =1.

sin® u cos® u
OR
3 (@ Prove that: log, {I+cos20-isin28}=log, (2cos 0)-i 0. 6
() Prove that: sin (a+np)—e sin nf= e™P sin q. 6

() Separate tan_l(x+l' y) into its real and imaginary parts. 6
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(b)

©

(b)

©

(b)
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Define skew - symmetric and Hermitian matrices. 6
Write their properties.
For any square matrix prove that : 6
1 A4+ A4° is Hermitian
@) A-A° is Skew - Hermitian.
Prove that : 6
Matrix A is Hermitian if and only if A° = 4.

OR
When a matrix A is said to be 'row-equivalent' to 6

some matrix B ? Prove that the following systems of

equations are equivalent

2x+3y+2z=3 x=3
3y—z=0 and x—2y=1
x—=2y=1 3y+z=0
1 6 -18
Express a matrix A=|-4 0 5 | into Row-Reduced 6
-3 6 -13
Echelon form.
1 5 9
Find row-rank of a matrix 4={4 8 12| by applying 6
7 11 15
elementary row operations.
2 4 5
Find the inverse of a matrix A=1 3 1| by applying 6
1 0 7
elementary row-operations.
3 1 4
Find the eigen values of a matrix A={0 2 6| and 6
0 0 5

obtain the eigen vectors of A corresponding to the

Largest eigen-value among them.
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(©0 Define similar matrices. Prove that the eigen-values 6
of two similar matrices are same.

OR
5 (@) Prove that eigen-values of Hermitian matrix are real 6
numbers.
7 2 =2
(b) Find the eigen-values of a matrix 4=|-6 -1 2 |. 6
6 2 -1

Also justify Cayley-Mamilton theorem for A.

(©) Prove that the eigen-values of a skew-Hermitian 6
matrix are either zero or imaginary.

- -
- A A . d d*r
6 (@ If, =(1-cos t)i +(t —sint) j then find £_ and —-
dt dt
- -
> o > >
b)) If d—a:r x a and Q:r x b then show that
dt dt
> > - > >
i[a X bj:r x[a X bj.
dt
5
- —
(©0 Prove that g has constant magnitude iff . ddaO'
=
OR
— 2 VAN VAN VAN N
6 (@ If f=x"yi—-2xzj+2yzk then find Curl Curl f. 6
" - - - -
(®b) Prove that : div (u X v): v.Curl U-U . Curl V. 6
(¢) State the condition for the vector to be Solenoidal. 6

A A

Prove that : ;:(x+y)i+(y—z) Jj+ (x—2 Z)//:r
1s Solenoidal.
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