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B.E./B.Tech. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER
MA 105 — MATHEMATICS -1
(REGULATIONS 2007)
(Common to All B.E./B.Tech.)

Time : Three hours Maximum : 100 marks

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

1. If A is an Eigen value of 4, then prove that A* is an Eigen value of 4°.
2.  Define a Quadratic form.

3.  Find the angle between the lines x-2:1=z+6 and £=X=Z+6.
-6 7 4 2 1 3

4. Define a cone.

Find the radius of curvature of the curve x> + y2 =9 at (1,1).

.O'!

6.  Find the envelope of the family of straight lines y =mx+ = :
m

7. Ifu=xyz where x=t*,y=¢',z=¢" thenﬁnd%.
8.  Define saddle point of a function f(x, y).
9. Solve (D*-2D%)y=0.

10. Find the particular integral of (D’ —7D+5)y=
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PART B — (5 x 16 = 80 marks)

(1) Using Cayley Hamilton theorem find the inverse of the matrix
( 7 2 - 2}

l—-()f -1 2 | (8)
6 2 ~1)
(10 -2 -5
(i) Find the Eigen values and Eigen vectors of 4 = t—-« 2 2 30(8
-5 & &)

Or

Reduce the quadratic form x; +x; +x; —2xx, +2x,x; to the canonical
form trough an orthogonal transformation. Also find its rank, signature

and nature. (16)

(1) Show that the lines v = )= =~Z*6 and x:g: y=3 2_2—4
2 3 4 3 4 5

are coplanar and find the equation of the plane in which they lie.

(8

(i) Find the centre and radius of circle which is the intersection of the
sphere x>+ v +z> —~8x+4y+8z=45 and the plane x—2y+2z=3.

(8)

Or
(i) Find the equation of the sphere passing through (1,3,4), (1,-5,2),
(1,-3,0) and having its centre on the plane x+ v+z=0. (8)

(i) Find the equation of the cone with vertex at (1, 1, 1) and passing
through the curve of intersection of 22 +y*+2°=1 and
x+y+z=1L ®)

2 2 2

(1)  Find the radius of curvature at (a0053 0, asin’ 9) on x°+ y}=ad.

(8

(11) Find the evolute of the parabola y? =dax. . (8)
Or

(i)  Find the equation of the circle of curvature at (¢, ¢) on xy = ¢t (8)

5

P4 g

(i) Find the envelope of the family of ellipses xz + e =1 where the
2 B

two parameters are connected by the relation a+b=c wherecisa
constant. (8)
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z ) Ju  Jdu  du
— |, prove that x—+ y—+z—=0. (8)
x) ox T dy oz

Find the dimensions of a rectangular box without a top of maximum

capacity, whose surface is 108 sq. em. (8)
Or
If u=2xy,v=x"=y" and x =rcos@, y = rsin 6. Evaluate m .
r.0)
(8)
Expand e’ cos v about { O%) up to the third term using Tayvlor’s
\ =
series, (8)
Solve (D +D+1)y =sin2x+¢’". (8)
Ldv ;
Solve (2x+3)” i—%——-2(2x+3}—d—'}——12}f =6x. (8)
dx- dx
Or
Solve e +y=sin {;f_’}i +X = COSH. i ' (8)
dt dt

In an L-C-R circuit, the charge @ on a plane of a condenser is given

by L ii“? + R»L—;—Q--% Q = E'sin pt. Find the charge Q in terms of 7. (8)
dt” a C
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