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: SECTION -
e = (a] Let V = x| x € R, x > 0}. Define addition and scalar muIUphcau on as follows :
Forxe V,y e V,definex®y=xy

ForreR,x e V, define rOox=x".
Is V- with these operations a vectors space ? Justify your answer. - [10]
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1. (b) Determine the values of k so that the following system in unknowns x, y, z has :
(1} a unique solution, (ii) no solution, (i) an mﬁmte number of solutions :
x+y—-z=1
2x+3y+kz=3
x+ky+3z=2
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- 11. ‘(c) Evaluate lm[cos(Zy)] vy’ i o e S0 [10]
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1. (d) Find the asymptotes of the curve x?y? (x* - y?)? = (x? + y?)>. - [10]
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1. (e) Find the magmtude and the- eq‘uatlons of the line of shortest chstance between
the lines : Z

x—8 _y+9_z-10 . - "
3 . -16 - S . S
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3. (a) (i) Let W be the vector space of 3 x 3 antisymmetric matrices over K Show that
dim W = 3 by exhibiting a basis of W.

(ii] Find a basis and dimension of the su@@nned_by the polynurmals
+ 6t —

vl=t"’—2t2+4t+1,v2=2t3—3t2+9t—1,v3= v, =26 -5+ Tt+ 5.
b
. o t¢ a4, c ER
U) W= ST s B =
’ rb o = O
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3. (b) (i) Find the maxima and minima of f(x, y) = x* + y* = 2(x - y]
' (ii) Examine the convergence of the integral
dx
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3. (c) (i) Find the locus of m@n@pf the sphere o(&m__._s__tg}g@which, passes

~ _through a given point and touches the given line. 7 e SERLLT T e
(ii) Show that the spheresx®* + y? + zZZ =64 and x> + y? + z2- 12x + 4y -6z + 48 = 0
touch intcmally and find their point of contact. ) [16]
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01 1 L I e
4. @ Let A=[1 -2 2 |, a symmetric matrix. Find a nonsingular matrix P such that
1 2 1 _ 4
: AP is diagonal and find the diagonal matrix PT AP. Yo [16]
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. SECTION - B

- 15. (a) LetR:,[x] {a0+ax+32x a,, a, a,L,e]R}

Define T:R;[x]— Rs[x] by T(f(x ))=—f(x)

For all f(x) € R [x]. $how that T is a linear transformatiorﬂAlso find the matrix

representation of T with reference to basis sets _{1, x,x3and {1,1+x, 1+x+x3.

T( fof'x)HB ;f‘“)) :di{_(o( f(x)%ﬁi/xy

" [10] |
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5. (c) Show that the helght of the cyl nder of rnaxlmum volume that can be mscnbed in
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5. (d) Aline with direction cosines pmpoz_‘tional to2,1,2 meets each pf_ the ljpe_s given -
by the equations S -

x=y+a=z;, X +a=2y=2z

Find the co-ordinates of each gf_til_e_pninls_uﬂn];s:mgg,'oi
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|5. (e) Prove that the enveloping cylinder of the ellipsoid (x?/a? + (y?/b?) + (2%/c?) = 1

whose generators are parallel to the line %=(—?~—2—)-=§— meet the plane
i,ﬁ a“-b

C

z = 0 in circles. ' - | ~ [10]
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= - 3,0),.(2,3,3,-1)} | =
6. Let U = span{(1, 1, 0, -1), (1, 2, . ;
& W= Span{(1, 2, 2, -2), (2, 3 2, -3), (1, 3, 4, -3)} be the subspaces of R*. -
Find a basis and the dimension of U+ W, U, Wand U W.
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|6 (B @ LetV=P pe

x% lineary independent ? Prove your claim. _
(ii) Suppose L : R® —» R? is a linear transformation with

the vector space of polynomials. Is the set {1 + x +

L((1,-1, 0)) = [2, 1], L([0, 1, -1]) = [-1, 3] and L([0, 1, O]) = [0, 1].

Find L([-1, 1, 2]). Also, give a formula for L([x, y, z]), for any [x, y, z] € R°.

-3

A l-x, 1~

[18] |




37 of 56

L(rg )= (242, TAAg ey ]

L(”{t ['r)’>: (O/ g) Lﬁ/”qﬁh—h‘_

— ] MWEM.W%{WWMW“&M%ML

BRANCH OFFICE: 105-106, Floor,Mukherjee Tower, Mukherjee , Dethi-8. O |
naaom!.opme;1-1m.wmmmmnxs&mmmwmmwmm.mm:m&:ﬂﬁzm 111111
STENCES mm“ﬂnlm&w‘mﬂm PTO




38 of 56
6. (c) @ If A=|1 0 1|, , show that for every integer n > 3, A® = A"-2 + A? — [. Hence
' 010 ' :

determine A%,

(ii) Is the matrix A=[ 1 1] similar over the field R to a diagonal matrix ? Is A

similar over the field C to a diagonal matrix ? | [17]
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8. (a) (i) Obtain the equationsof the spheres which pass through the circle y? + z% = 4,
x = 0 and are cut by the plane 2x + 2y + z = 0 in a circle of radius 3.
(i) Ifx/1=y/1 = z/2 be one of a set of three mutually perpendicular generators

of the cone 3yz - 2zx — 2xy = 0. Find the equations of other two generators.
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8. (b) Show that the surface represented by the equation
: X+ + 22 -—yz-zX-xXy-3x-6y-9z+ 21 =0

is a paraboloid of revolution the coordinates of thg focus|being (1, 2, 3) and the
[16]

equations to axisarex =y -1 =2-2. W—
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8. (c) Through afixed point (k, 0, 0) pairs of perpendicular lines are drawn to the conicoid
© ax?+ by? + ¢z = 1. Show that the plane through any pair touches the cone

(x._.k)z YZ ’ zz Y [18]

: (bli-c)(akz—l) ! c(akz —1] —a b(alk2 -1)—a
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