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Question Paper Code : 91409

M.Se. (6 years) DEGREE EXAMINATION, JANUARY 2012,
First Semester

Software Engineering
EMA 001 - TRIGNOMETRY, ALGEBRA AND CALCULUS
(Regulation 2010)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

State De Moivre’s theorem.

Prove that cosh?x —sinh®x =1,

1 23
Determina the rank of the matrix A=(1 4 2|.
2 65

Find the nature of the quadratic form %% +6y% +2% + 2xy + 2yz +62x .
Find the first and second order partial derivatives of z =x +y° -3xy.

¥x,y) or. ¢

If x =rcosf,y =rsin@ show that ——2==
r,8)

%
Evaluate }logtanx dx .
I .

Write the forntula for the volume of the solid generated by the revolution about
the x-axis, of the area bounded by the curve y=f(x), the x-axis and the

ordinates x =a,x =b.




[image: image2.png]11.

2.

Transform the equation xy"+y +1=0 into a linear equation with constant
coefficients.

Find the particular integral of (D +1)°y =e ™ cosx .
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PART B — (5 x 16 = 80 marks)
i3 sina+sin,8+sinr=oosa+eosﬁ+co|7‘=0 prove that
sin3a +8in34 + sindy = 3sin(a + f+y),
cos3a +cos3 8+ cosdy = 3cos(a+f+y). 8)
If cosh(u +iv) =x +i that —% Ca— ®
cosh(u +iv) =x +iy, prove thai m+sinh’u- .
Or
Separate tan(x +iy) into real and imaginary parts. S ®
Simplify (20830+i8in30)*(cos46 +isin40)® @

(cos46-5in40)%(cos56 +iginbO)™

Solve the following system of equations, if consistent : x +y+z =3,

x+y-z=1, 3x+3y-b6z=1. 8)
113
Find the eigenvalues and eigenvectors of the matrix A=(1 5 1|,
311
(€))
Or
2 1 -1
Diagonalise the matrix A={ 1 ‘1 -2| by means of similarity
-1 -2 1
transformation. @

Veri.fy the {Cayley-Hamilton theorem for the matrix

11 1
A=[1 2 -8 (€]
2 -1 3
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2 2
Ifu= sin"[%t—%—] prove that x%+y%=umu . (8)

Expand ¢* log,(1+y) in powers of x and y up to third degree terms.

8)
o
Hu=?? e 0% prove that X80 _ g ®
x y z Ax,y,2)

A rectangular box open at the top is to have volume 32 cubic feet.
Find the dimensions of the box requiring least material for its
construction, 8)

Obtain the reduction formula Isec"xdx where n is a positive

integer. 8
Find the area of the segment cut off from the parabola x* =8y
by the line x-2y+8=0. 8)
Or
Evaluate Ilog(l +tanx)dx . 8)
¢
Find the surface area of the solid formed by revolving the cardioids
r=a(l+cosd) about the initial line. 8
Solve (D? +4D +3)y=e ™ sinx +x. 8)
Solve (x2D% -xD +1)y =logx. ®)
Or
dx dy
= —2y=t, —= =0. 8,
Solve = +5x -2y =t, i +2x+y (')
Solve (D?-4D +4)y =8x%* sin2x . 8
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