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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
State Demoivre’s theorem.

Define sin hx and cos h'x.

i 2
Find the rank of the matrix £ .
y 2 4 8

What are the applications of Cayley-Hamilton theorem?

IfU=xy and x=¢', y=e, find %

Find the Jacobian of the transformations x =r.cos@ and y =r.sin@ .
Prove that J.f(x) dx:J'f(a -x)dx .
0 0

Write down the formula to find the length of the arc of the curve y=f(x)
between x =a and x=b.

Find the particular Integral for (D2 + az)y =sin ax .

Give the general form of Legendre’s linear equation.



PART B — (5 x 16 = 80 marks)

11. (a) () Prove that

(1+cos 6 + i.sin @)" +(1 + cos 6 — i.sin )" :2’”1.005”(2) .cos (%Qj

& L

(i) If sin @ = tan hx, prove that tan 6 = sin ha -
Or

(b) () Express N

sin @

interms of powers of sin 6.

(ii) Separate into the real and imaginary parts of tan™(x +1y).

12. (a) (i) Test for consistency and hence solve :

x+y+2=6 x+2y-22+3=0,2x+3y+z=11.

8 -6 2
(i) Find the eigen values and the eigen vectors of | -6 7 -—-4]|.
2 -4 3

Or

(b) Reduce the following quadratic form into canonical form :

2 2 2
3x,” +5x," +3x;" — 2%,%5 — 2%,%5 + 2X5%,; .

2
13. (@ (@) IfZx+y-= x% + y%, prove that [—ai——aij :4(1—?3—?3) :
ox Oy L . ox @y
(ii) Obtain the Taylor’s series of %%+ 3% +xy®> in powers of x-1 and
y—2.
Or
3, .3
Gd G HU= tan'l(—x—er—j, find the value of xa—u + y.?i.
G ox 6y

(i) Find the maxima and minima of x’y*(1-x-y).

14. (a) (i) Find a reduction formula for Isin” xidx,
(i) Find the area of the loop of ay? =x*(a-x).

Or
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15.

(b)

(a)

(b)

@

(i)

(i1)

Evaluate : j

Find the volume of a sphere of radius “a” units.
Solve :

Solve :

Solve :

Solve :

i

log (1 + x)
1+x°

dx .

0

dzy dy 2
—+T7.—+12 y= x~.

dx® dx 4

dx dy 2

— —y=t,—+x=8In3t.

PR AT

Or
(D2 -6D + 9)y =e . Co82x .

x2y" —4xy'+6y =log x .
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