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Instructions : (1) As per the Instruction no. 1 of page no. 1.
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(2) Figures to the right indicate marks.
(3) Follow usual notations.

Answer as directed : 5
(1) State De'Moivre's theorem.
(2) Find the last term in the expansion of cos106.
(3) Define Skew-Hermitian matrix.
(4) State Cayley-Hamilton theorem.
(5) State the condition for a vector-point function to
be 'Solenoidal'.
Answer the following by computing : 10

(1) Find the value of [sin ® — i cos 6] .

(2) Prove that : tan &' {x—a}:l log, {i}
a

xX+a 2

(3) Which kind of matrix A ATis, for a square matrix
A ? Justify your answer.

- -

N A A N . d d2 r
4 If r=3:%i +(12—21) j+£ k then find 7: and e

() If f=x*y+y*x+z%, then find grad fat the point (1, 0, —2).

Prove De'Moivre's theorem for integers. 6
If a=1+i,B=1-i,cosd=x+1 and tan O =sec ¢, then 6
prove that

(x+ oc)n —(x+B)n

=sin(n 6). cosec” 6.

o-p
Prove that : 1-cos 100=2[16sin’ 6-20sin’ 0+5sin 0] . 6
OR
Find the value of cos 7 'x. 6
Prove that : 6

cos h O +1—sinh6_2sech6
1+sin 20 cos h O l1+sin h 0
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@) sech A—sech® A=tan h* A—tan h* A

Prove that : sin /' (tan x)=log, {tan [nggj}

For any real or complex value of g, prove that 6
0

e” =cos 0 +isin 6, and hence obtain the value of

cos © and sin 0.
(1) Prove that :

{sin (o+B)—e™ sin B}n =sin” o —e P,
(2) Separate sin (x+l'y) in to its real and imaginary parts.

If cos h(u+iv)=x+iy, then prove that :

2 2 2 2
- LA =1
W cosh’u i sin h* u =1 and ) cos’v  sin?v
OR
Prove that : 6

Log, (cos 8+isin®)=(2nn+6)i and hence deduce that

O Log, (-1)=(2n+))xi and @) Log. ()= [Zn _%j ni
Find the value of Log, (1-i). 6
If tan™' (x+iy)=o+iP, then prove that :

(1) x*+y*+2xcot20=1; and (2) x> +y*—2ycot h2B+1=0.

Define skew-symmetric and Hermitian matrix. Show that 6
all diagonal elements of a Hermitian matrix are real numbers.
Prove that : 6

(1) A-A°isaSkew-Hermitian matrix; for square matrix A.
(2) If A is a symmetric matrix, then for any matrix

B, B"4 B is also a symmetric matrix.

When two linear systems 4, X =B, and 4, -X =5, 6
of equations in n-unknowns are called equivalent ? Show that
the following systems are equivalent :

x+2y-3z=4
X+3y+z=11 x+2y-3z=4
2x+5y—4z=13| and {y+4z=7
2x+6y+2z =22 2z=2
OR
6 [Contd...



1 3 2
. 2 -1 3] .
4 (a) Express a matrix 4= 3 s 4|10 to the Row-Reduced 6
1 17 4
Echelon form.
1 2 1
. . 3 2 3
() Find the row-rank of a matrix 4= 3o by 6
0 4 -1
applying elementary row-operations.
1 2 3
(© Find the inverse of a matrix 4=|1 3 3| by applying 6
1 2 4

elementary row-operations.

5 (a) Solve the following homogeneous (H) system of linear 6
equations :
x+2y+2z=0
2x+y+z=0
3x+2y+2z=0
y+z=0.
() Check whether the following non-homogeneous (NH) 6

system of linear equations is consistent and solve if it
1s consistent :

X+y+z=06
XxX—-y+z=2
2x+y-z=1.
3 1 4
(© Find the eigen-values of a matrix A4=|0 2 6| and 6
0 0 5

obtain the eigen-vectors corresponding to the largest
eigen-value among them.
OR
5 (@) Define similar matrices. Prove that the eigen-values 6
of two similar matrices are same.
(b) Justify Cayley-Hamilton theorem for a matrix 6
1 1 3
A=[5 2 6
-2 -1 -3
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(©0 Prove that the eigen-values of a skew-Hermitian matrix 6
are zero or purely imaginary.

-> -
6 (@ If a, b are differentiable vectors of a scalar variable 6

d(— ~
t, then find p a - b | and hence prove that :

%

da = da
a—=a - —.
dt dt

b If 7 =(sinh A1) i+ (cosh A Z); then prove that

- -
2 N -
dzr—kzr:o. More over, find rxd—r. 6
dt dt

- A A A - AN N
© If a=i*i-1j+(2t+1)k and b=(2¢-3)i+j—tk, then 6

d(—~> d(— =

. “ 0,4, = b

find = (a bj and 9 (C’X )
OR

-

6 (@ Define the 'Curl' of a vector-point functions f . 6
Prove that

Curl [(I); j = (grad (I)) X I;)er) Curl 17

by Tt f=(x=y*)i+2x j+(»’ ~ )k then find div/ and 6

Curl (Curl 7).

(©) State the condition for a vector-point function to be 6
'Solenoidal'. For a vector-point function

-

A " A
f=x"yi-2xzj+2yz k

Find Curl ; and check whether Curl ; is 'Solenoidal'.
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