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ANSWER ONLY FOUR QUESTIONS.
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I. (i) Prove that w0 e b (ax—by+ cz)2 .
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i)y HdA= A ) 5 then determine the values of & such that the rank of 4 is 3.
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‘ (iii)  For each case, find tfic values of ¢ and & for which the system of equations

x+ty+z=6 |

X+2y+32=10
x+2y+az=bh.

has (a) no solution (b) a unique solution (c) infinitely many solutions.

- 21 e :
2. (iyLet A=|0 1 0/}.Use Cayley-Hamilton theorem to find 4™, Also find the

11 2
matrix B where B = A* —5A4" +TA° 34 —54 +8A4* -24+1.

' (ii) Transform the quadratic ?form 8x] +7x; +3x; —12xx, +4x,x, — 8x,x, to a canonical
| form using orthogonal transformation.
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3. Solve each of the following systems of differential eLuations:

() % =x —2x, —2x, -
X, =2x +3x,
X, = 2% +3x,

(if) %, =~10x, + 6x, +10e™
%, = —12x, +7x, —18¢™

(iii) % =—10x, —6x,
2k, = —12x, —20x,

In the abm;e, the dots represent the derivatives wijl respect to a parameter /.
4, (i) Find a sinusoidal particular solution for the follo ’mg system of differential |

equations: 3
|
4% + ¥, + 3%, +3x, +4x, =cos 2t ‘

X+ 4%, 435, +4x +6x, =sin 21,

(iiy  Find the general sohution of the differential equation:

3 2
L ?—3x2£{—f+6xiy——6y:0.
dx dx dx

(it1)  Find the general solution of the differential equation:

xii—é—ﬂp y =0, where x>1and 1 is a constant.

{ Hint: 'Use x =coshz).
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5. By using the method of characteristic find the generéil solution of the partial differential
equation ’ : |
—2xyé?-+2x—a—li+yu~:8xy. (x>0,»>0) }
Ox dy ‘

What is the solution which satisfies the condition
I

u(x,yy=2x2 on y=0,x>0"" S

6. Use the method of characteristics to solve the equation
2 2

yla—tﬁ—x2 Q—Z—yz[4x+}—]a—u+xz 4y+—1— %

o dy x)0x y oy

in the regionx >0, y>0.




