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attempt outside the pre-defined space shall not be evaluated. ”

Answer must be written in the medium specified in the admission
Certificate issued to you, which must be stated clearly on the right side.
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5 SECTION - A

= 1. @ () 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. .

: (i) Find a basis and the dimension of the subspace W of R* spanned by (1, — 4, -2, 1), (1, -3,-1, 2}, and
g (3,-8.—2,7) 10y
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1.

() For what values of the parameter 3, will the following equations for fail to have unique solution
3A—y+iz=],

2x+yt+z=2,
X+2y—-Az=-17
Will the equations have any solution for these values of A.?

(10
nh
A0

L On - Y -+ A3= |-~3]

24 +9 + 3 = 2
L+ Y- AR - -1
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| dx
= 1. (¢ Evaluate ~ . ()
= (az sin’ x + b? cos? x) .
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Branch Offics: 105108, Top Floor, Mulherjee Tower, Mukherjes Nagar, Delhi-9 X ‘
AT A B as)] P 07145629987, 09999197625 || Emat: st :

P.T.O.




8 of 48

Lx]

+1 if x<1
2
1. @ Let f(x)= §+1 if 1<x<2

—I—J-r—|+1 if 2<x
2

What are the points of discontinuity of f, if any ? What are the points where fis not differentiable, if

any ? justify yours answers.
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1.

&

() Pisapointon the plane Ix + my + nz =p. A point Q is taken on the line OP such that OP.OQ = p?, prove that the
Tocus of Q is
p{lx+my+nz)=x>+y*+z%. 10)

(o [ Crrvy Yoy 34)
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1. 2 3
A=
(4 0 IJ

3 8 -1
C=
[16 10 9]

1 3 -4
B=
(6 5 4]

2. (a) Determine whether the following matrices are deperidenl or independent :

(15)

LN  Heac Office:251a, OId Rajindor Nagar Market, Dathl-60 :
Branch Office: 105-106€, Top Floor, Mukherjas Tower, Mukherjee Nagar, Delh-2
T T e (VA e0) Pl GTH456298%7, B999TIG7625 || Email: com




11 of 48

| 2
2. ® (D Show thatthe volume common to the surface y? + z* = 4ax and x? + y* = 2ax is 5(371’ t+ 8)32 .
. iz ov L&
(i) Ifv= ppV/2p-7'/40t Provethat =4 —— 20
ot ox .
] ~ ‘
2
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et

2. (c) A sphere whose centre lies in the positive octant passes through the origin and cuts the planesx=0,y=0,z=
0 in circles of radii 2+ 2,b N 2, eN2 respectively. find the equation of this sphere. (15)
Rl

e —
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BTSRRI

AR

3. (@) Find therange, rank, kemel and nullity of the lineartransformation

T:R> > R* be defined by

T(x,y,2}=(x+y+z,x+2y—32,2x + 3y-2z,3x + 4y —2). a4

Agr G)T(T\HI?) = T [1(’,0,—03 t oy (O,l'o) + 3 (0,01‘)]

= * T lhed) + 3y TG0, + 3T{ o0,0,1)

T(‘lblb):‘ (l > f b 1%

7T o ) = {l) 2, 3, q).

/\7 Tlo, 0,1) = (1, -3, r%y/’

9 TaY3)= o U 1,23+ ylha3d +3 (1320
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3. ® () Show thatif Ais a non-singular matrix, then det (A™") = (det A)™". )
(i) If B is non-singular, prove that the matrices A and B™' AB have the same determinant, A and B being both
square matrices of order n. (06}
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3. () Letflx,y)bedefinedby

(G “Jiog(xt +3), (x,y)#(0,0)
fles)= { (x3)=(0.0)

Prove that f and fy“ are not continuous at {0, 0) but
£(0,0)=£,(0,0). (4
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W

Amlasly L 00) = (4y)y (0.0)

= fy (60) - fy (89
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3. (@ Show that the locus of the line of intersection of perpendicular tangent planes to the cone ax? + by? + cz2=0 is

the cone
a(b+c)x?+b(c+a)yy’ +c(a+b)z2=0. (6)
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» Now Jine of  intedeehor o O and @ .-
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{4 1 -1
4, (@) Let A =[2 5 —Z}JSAdiagonalizable?
11 2

If yes find P such that P-' AP is diagonal.

D (4N (1-DrD -2+ =0

2 (A [-p-9271] =e
5 (A3 [(p-4)) (Lra-4)) o
S w0
\\/\ Thw N3, 3.7

2 (A (axs ey - (6-23)) +3-) o,

(16)
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4. O Find the points on the sphere x? + y? +z2 =4 that are closest to and farthest from the point
‘ (3,1,-1).
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4. (c) Provethat the tangent planes to the hyperboloid (x*a?) + (y*/b?) — (z%/c?) = 1 which are parallel to tangent planes '/wr"—"“‘ﬁ

2.2.2

bie?x?  cfa’y?  a’h’z?
Z _+ 2 Z+
-b -z’ at+b’

£

to the cone =0 cut the surface in perpendicular generators. an
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5. (@ Solve (1

/251"‘ ijn

=)

SECTION-B

+x?+ ¥+ x2y)) +xy(dy/dx) =0

(10)

A ey W,jf’, se

ST oy

2 aydy =
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.+ 9:»13_': =0 ,

—W
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5. B Solvex (Pyldx) + 2 (dyldsd)  3x (dyhdo) Iy =+ )
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