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paper-cum-answer booklet you have received contains all the questions.
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A consolidated Question Paper-cum-Answer Booklet, having space
below each part/sub part of a question shall be provided to them for
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the part/sub-part of a question strictly within the pre-defined space. Any
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that specified in the Admission Certificate.

Candidates should attempt Question Nos. 1 and 5, which are compulsory,
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SECTION - A

1. (a)/ LetA,A,,......A betheeigen values of an x n square matrix A with corresponding eigen
vectors X, X,,...... X .If Bis a matrix similar to A show that the eigen values of B are
same as that of A. Also find the relation between the eigen vectors of B and eigen vectors |
of A. [10]
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{

\EE)‘L-'%/&-';‘) o © (o}

ol
y (b) Are the vectors
a,=(1,1,2,4),0,=(2,-1,-5. 2)
o, =(1,-1,-4,0),a,=(2, 1, 1, 6) linearly independent in R*?
Find a basis for the subspace of R* spanned by the four vectors.
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IV(CT Let f:R — R be such that

sin(a+1)x+sinx ifx<0
X
f(x)=1 c ifx=0
(x+bx2))4—x}5 :
N ,if x>0
bx”

dwia M -*Md-: o fonb'vwowy abt =0

i f= e = g wEDt O o

- 6’ . —-T0 2

BJ lopita! Rpke, <

_ ?\\ o Lk _ﬁ-«‘"’ .

L/ . (T % [Q‘_“:';‘.,qj
Ceto) > _1':." =¢ =@

_b,...@xm voe=Yy, %09, 4" Y
4 _—_—___-___—’-

Determine the values of a, b, ¢ for which the function is continuous at x = 0.
[10]
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w) Prove that the function f(x, y) = f(x,y)= JIxy| is not differentiable at the point
(0, 0), but that f and f, both exist at the origin and have the value 0. Hence deduce
that these two par erivatives are continuous except at the origin. [10]
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11. (e) Prove that the centres of the spheres which touch the linesy =mx,z=c;y =~
mx, z = — lie upon the conicoid mxy + cz (1 + m?) = 0.

[10]
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2 . o8
}./ (a) \U/ Find the diagonal form D and the diagonalizing matrix P for the I'ollowi'ng;
matrix over C :

oty

l(l}}/Let U = span {(1, 3, -2, 2, 3), (1, 4, -3, 4, 2), (2, 3, -1, -2, 9))
W = span {(1, 3,0, 2, 1), (1, 5, -6, 6, 3,), (2, 5, 3, 2, 1)}
be the subspace of RS.
Find the basis and dimension of U, W, U + Wand U n W.

[17]
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Sijm/i/Show thatifa > 1, jx—,dx=-r~(L}+},.
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W) If v= At /%" prove that AWy [16]
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SECTION - B
5. [@/\e’erify the Cayley-Hamilton theorem for the matrix
1 0 -~
¥, 2= A
3 =5 1

Using this, show that A is non-singular and find A™l. [10]
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5. \(/t/ IfT:V, > V, defined by
Tix,, X,, Xy X,) = (0, 2x,; 3%, + 2%, X+ 4%

then prove that T is nilpotent of degree 4. Prove also that - T and I + T are non-
singular. [10]

i 1 C,’C\Kb)‘.b'.'“q) = ('D, 2%, Br, TIKy , X;-ﬂ‘tx!)
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L

5. Integrate the function f(x,y) = xy (x?+ y?) over the domain
R:{3<x?-y2<3,1<xy<4}.

U= 1.-] ,'f'?”q-

(10]
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5. l(9/1‘& line makes angles a, B, v, & with the four diagonals of a cube; prove that cos® a
+ cos? B + cos?y+ cos?§ = 4/3.

[10]
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5. V sphere of constant radius r passes through the origin O and cuts the axes in
A, B, C. Find the locus of the foot of the perpendicular from O to the plane ABC.

[10]
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6. ‘yf Find a Hermitian and a skew - Hermitian matrix each whose sum is the matrix
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Z
6. ¥) Let V be the vector space of all 2 x 2 matrices-over the field F. Let W, be the set

X X
of matrices of the form [ z] and let W, be the set of matrices of the form

a b
-a c]
(i) Prove that W and W, are subspaces of V.

(ii) Find the dimensionsof W, W, W + W, ,and W n W, [(12]
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6. {?/Considcr the singular matrix
-1 3 =1 1
§ 0 R A
“|10 -10 -10 14
4 -4 -4 8

Given that one eigenvalue of A is 4 and o ne eigenvector that does not correspond
to this eigenvalue 4 is (1 1 0 O)T . Find all the eigenvalues of A other than 4 and
hence also find the real numbers p, q, r that satisfy the matrix equation A* + pA?
+QqA?+1A =0 [15]
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6. \(}/ Consider the vector space V(R) of all 2 x 2 matrices over the field R of real numbers.
Let T be a linear transformation on V that sends each matrix X onto AX, where

Al 1)

Find the matrix of T relative to the ordered basis B, where
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’?. %Evaluate j'tan"(l—i]dx [13]
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7. (4 Find the maximum and minimum values of f(x, y, z) = x - 2y + 5z

on the sphere x?+ y?+ z? = 30 by using Lagranges multipliers method. [15]

FL‘M‘T:,A.) = 1-¢1*gz + » L‘”‘a“*l"d”) -0 (-'(‘U"? '1"'""[‘:'“ ‘T-ﬂ""')

41 akoma, W o {+ 2x=0 — @ =

U, o Trsazeo D)
v
el
Weo = Geyed s 30
z ]

A
o000 (53+(5) ()"
o leyeaw = 30 (02

o PP Astl ar exbrome
2

A=l =7 \:-h‘:tﬂ-, La"h W L—-I,I.,'F)
L

Az~ sy Azt ,'I..--z., =5 = (= s5)
‘ -
:f' (-42,-5) = —A<2)+5(S5) = =-1-4-25 = ~30 Lw)

j(_‘l""";) = Lr20)+ 5(5) = tytis = 20 Comranim®)

HEAD OFFICE:25/8, Old Rajinder Nagar Market, Delhi-80, Ph.9999187825, 01145629987,
BRANCH OFFICE: 105-108, Top Floor,Mukherjee Tower, Mukherjee Nagar, Deihi-9,

REGIONAL OFFICE : 1-10-237, lind Floor, Reom No, 202 RK'S Kancham's Blue Sapphire Ashok Nagar Hyderabad-20, Mobile No : 09652351152,09652681152
www.imsdmaths.com || Email; imsdmaths@gmail.com

P.T.O.



B

(A

~/
=

48 of 58
i

I

jx"ﬁ/a—x‘*) dx. .

0
bt 1_‘1\:,3 - _.h-;"—‘ dn = Jta.
* AN “'1

'Ifn

» W C"'J-)

\ 1

\J‘{" (1-a")Pdr = JQ-‘;%H _“_1_
0 0 n 0"3') "

i %.jﬁa;m:" 14
. 3'-1 :! 1 U--‘)m:%‘ d}

=Bl

i
¥ (oo o e 7 (3)"(8)
) @ r(agi;
WUOLEN
/ \

qgjxul )
« 58 LY

1
T (%Express Ix"‘ (1-x")? dx interms of Gamma function and hence evaluate the integral
0
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Zs ‘,(é) Find the asymptotes of the curve :
y3(x? - a?) = x3(x? - 4a?) [12]
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