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I \I/ W be the vector \pm: u,r all real polynomials of
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Let D be a non-zero nxn real matrix with n 2 2
7< 1. detp) = 0 implies rank (D)=0

3, ;unk(l}) I implies [’DJ ¢ ”
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Which of the following implications is valid?
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I Let & be a primitive fifth root of unity. Define A=|0 0 1 0 0 W
0 00 o
0o 0 004
For a vector v = (Vi V3, V30 VY ) € R define \vl, = \,':I vAv "I, where \'r is transpose of v.
If w=(1,~1,1,, 1), then |w|, equals /-
I 21 i - 42
/'Jn' dimension of the vector space of all symmetric matrices of order nxn (n 2 2) with real entries and ‘7 C 9,(}‘»‘ L
¢ ’ e —
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2. dei(D) = I implies rank (D) # |
4' rank(D)=n implies det(D) # ]
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6. Suppose A, B are nxn positive definite mat ices and 1 be the nxn identity matyiy, Then , whi
—_—
following are positive de ,fmm' ich ,

1448 - ABA 3 A +-f 4. AB
/ Let N be a 3%3 non-zero matrix with the prgperty '=g Wlﬂf h of.‘hn- rJf-’oumg is/are

“"ld'
@ 1. N is not similar to a diagonal matrix. N ‘L‘W
2 Nis similar to a diagonal matrix.
/ 3. X has one non-zero eigenvector, N - O M en \/\“@ i
4. N has three Tmearly mdependent ezgum-ecror.\:)( on A O &0 I}’ '3 }
M

8 Leta, =aa, 1<i, j<n, wherea,...a, are real numbers. Let A = ((ay)) be the nxy, maty ?o A'm P B }
Then la

it is possible to choose a,,....a, so as to make the matrix A non-singular, 3 K"M | nor- 0 Gy

the matrix A is positive definite if (a,....a ) is a non-zero vector.
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3. the matrix A is positive semidefinite for all (a,,...,a,). W R™»=0 ) \’v-” N Conr 3
4

forall (a,,...,a,), zero is an eigenvalue of A. }4 l - M \,\,J" i

9. Let T be a linear transformation on the real vector space R* over R such that TJ-_'ATfOr&mui R /} -
Then £ l« M M q. (|
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Lo ITxl=l Al xll forxe R

2. If ITxli=ll x| for some non-zero vector x € R", then A==1 Ty

3. T=A, where I is the identity transformation on R". ) - N
4.

,mu INTx > x Il for a non-zero vector x € R, then T is necessarily singular.
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\/ Let M be the vector space of iﬂ Ix3 zzai matrices and let A=|0 2 0. Which of the following
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1. Let W=

0 1
={p(B): p is a polynomial with real coefficients), where B={0 0 1| The dimensitd
1 0 0
of the vector space W satisfies
1. 4<d<6 2.6
3. 3<d<8g 4‘ 3

A A

d<9
d<4

Gnz | REM -.mum-/o

*’C\’(i*:ﬁv) V(Ax‘)l—@{f(ﬂ >0+0=0
of by & 3 e, oA

Mo 0 0 o 2 5}{)1,9\— D
01 00 20 —— '0O <> | 090
00 1 2 0 0 - o O \1
i The determinant of the matrix 00 21 0 0 is Jdo 00 |
0 2 0 0 1 0
2 0 0 0 1
0

o]
o)
Ax = 200 Ay - (l@
o)) ot
L 0 | > l 1o
m_ i! o
o Axr By

1. For a positive integer n, let P, denote the space of all polynomials p(x) with coefficients in R such that L l le)
deg plx) < n, and let B, denote the standard basis of P, given by B, =(l, XX XL TP 5 Pis I i D
the linear transformation defined by T(p(x)) = X p'(x)+ .L‘ p(t)dt and A= {au} is the 5 X 4 matrix of T O O
with respect to standard bases B, and B, then O

3
I a =%m|.‘i|:"“:1 2-“32=5""d“n=0

n

| =1 w

la,=0and a, = 4. ay =0and a;, =0

M, Let A be a 5 X 4 matrix with real entries such that the space of all selutions of the linear system

_1123451 is given by {[I+2s-,2+ 353+ 45,4 +55) 1 s€ R). (Here, M denotes the transpose ofa
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