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ution set W of the differential equation

1(a) Prove the sol
dty 4y

2—;5 - 9— e + 2y = 0
is a subspace of vector space of all real valued functions of R.
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1(b) Find a linear transformation T: R?> - R? such that T(1,0) = (1,1) and
T(0,1) = (— 1,2). Prove that T maps the square with vertices
(0,0),(1,0), (1,1) and (0,1) into a parallelogram.
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: ® wPsin?
1(d) Discuss the convergence of [ === dx. - (10)
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1(e) A variable plane is at a constant distance 3p from the origin and meets
the axes in 4, B and C. Prove that the locus of the centroid of the triangle
ABCisx*+y2t+22=p7% :
o | (10)
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3(a)SupposeuisaunitvectorinR",souTu=1: . i
ThisproblemisabmnthenbynsymmetncmamxH=I—2uu ‘

(a) Show directly that H? = I. Also Show His orthogonal
(b) If one eigenvector of H is u itself. Find the corresponding eigenvalue.

(c) If vis any vector perpendicular to u, show that v is an eigenvector of
H and find the eigenvalue.

With all these eigenvectors v, that eigenvalue must be repeated how
many times?
Is H diagonalizable? Why or why not?

(d) If H; is defined as diagonal entry of i-row and column term of
matrix H. Find the diagonal entries H,, and H;, in terms of uy, ..., u,.

(e)Find the value of H,, + ...+ H,,
(20)
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/ 3(b) Show that the area of the region mcluded between the cardioids
1 r=a(l+cos8),r=a(l- cosﬂ)lsz(31t 8). - (15
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3(c) Prove that the circles '
+y'+22—2x+3y+4z—5=0, 5y+6z+1=0;
XX+ +22—3x—4y+52—-6=0,x +2y—7z2=0
lie on the same sphere and find its equation. Also find the value ' a ' for
whichx+y+z=av3 touches the sphere.
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4(a) Find the equations to the generating lines of the hyperboloid
2[4 +y )9 -2/16=1 whlch pass through the points (2,3, — 4) and
(2, — 1,4/3).
(15)
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PP 6 -2 2
4(b) Reduce the matrixA=|—2 3 -1] toa dlagonal form and interpret
2 -1

the result in terms of quadratic form
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4(c)Derive Legendre Duplucation Formula
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SECTION B
5(a) Find the family of curves whose tangents form the angle of /4 wi, the | |
hyperbolaxy=c.
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5(b) If y1 and y; be solutions of the equation 2+ P(x)y = Q(x) and y; = 712, |

w5
thenshow z =1+ qe (n)d'whemais arbitrary constant. (10)
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5(c) A gun is fixed from the sea level out to sea. It is then mounted on 5
battery h meters higher up and fired [at the same elevaﬂonﬁShow that the

range is increased by (1/2) {(1 + 2gh/u’sin a) - 1} of itself, u being
the velocity of projection.
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g Find the least force, required to drag a heavy body up a rough plane of
5( inclination a, when the force acts horizontally. -

r, - (10).
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5(e) Find the equations of the tangent plane and normal to the surface
2xz* - 3xy—4x =7 atthe point (1,— 1.2).
]
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Solve (D? +2)x—Dy =1, Dx+(DZ+‘2)y=o, \
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article is moving with central acceleration u(r5 — ¢*r) being projected
1) from 3’L?P_sf,a—t«a dlstano@vim velocity c3(2u/3)1/2, show that its path
he curve x* +y* = ¢* N
(15)
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7(c)Using Green's theorem evaluate [ [(x* — y?)dx + 2xydy], where C is the
closed curve of the region bounded by y* = xand x* = y.

f 2oy>)dxt2 EF "
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7(d) The cosine integral is denoted by C;(¢) and is defined as
Ci(t) = [ <=*du. prove that L{C,(®)} = (1/25) X log (s +1)

(10)
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