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MATHEMATICS

Paper I : Advanced Calculus

Nete : Attempt all questions .from Section-A (Objective type), five
questions from Section-B (Short answer type) and three questions from
Section-C (Long/Essay type questions).

' Section—A .
1. Which matrix is orthogonal :

(a)
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CosO sinQ

:—sin o cosOl.

N

3 4

(b)

sinc. —sin &

COS O COS O

(d) anc of these.

2. What is order of resultant matrix :
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4. Inverse of matrix A =

(a) cos® 8

{c)cos’ 0

Ltan® 1 _
1 tan 6

| -tan®|

[xyz] [

(®) (1x3)

Lt

_ —tan©® 1 _

ahg]
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(©)(Ix1)

3. Which one is skew hef.nitian matrix :

(b)

(@) [

0 -1+
-1+i 0O

|

1 x10=10

(d) (3 x3).

|

. _1+f]
1-i 0 J

1 tan B_]

an@ | _|§S:

(b) sec? ﬂ|:

1 tan

—ta.nlﬁ

(d) None cf these.

_ 1
S. Rank of matrix A=} 0
' 0

(a) 2

{b) 3

o I o8 Y e
w Qo

6. Which are true in following :
(a) (C, + - ) is a vector space over field R
(b) (R, +- ) is a vector space over field C
(c) Q + - ) is a vector space over field R

(d) Set of integers is vector space over field Q.

-l. :
JISZ

(c) 1

1

!

{d) None of these.
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~ 7. The vectors are linearly independent :
@{(1,2.3(1,0,0 (D, 1,0 (00D} (b) {(100), (010}, (001))

(©) {(100) (010), (I11), (001)} (d) {(123), (111), (100)}.
8. In following statements which one is true :

(a) If A and B are subspaces of a vector space then A # B.= dim A #
dim B (b) If A and B are subspaces of a vector space then dim A < dim B
= AC B (c) If§; and S, are finite dlm subspac&e thh the same dim and if
S, € S;then §| =8,.

9. Which of following mappings are lincar trdnsfonnatmns

@ T:VyR) > VR): T(a d)=a-b

B)T:Va(R)=>VaR):T(a b, c)=(a+1,b+¢)

(© T:Va(R) = Vo(R) : T (a) = (2a, 3a).

10. Which one is non-singular mairix : -
{ (b)P JT‘ ()I:sma costﬂ )[ 23
a"t _| o1l % 19054l

: Section—B | 2x5=10
1. Solve the equations by matrix method :

X+2y+z2=2,2x+6y+5z=4,2x+ 4y + 3z
2. Find the characteristic roots of matrix.

Il

123
3. Find the rank of matrix, A=|2 3 4].
' 345
0

4. Show that the sets of vectors (1, 0,0} (1, £, 0) (1, 1, 1) and (0, 1. 0)
in V3 R) is not basis set. i

-

5. If in an inner product space
e+ yli=ixll+1y |
then prove that, x, v are linearly dependent.-
Section—C 15x3=15

1. To show that the there exists a basis for each finite dimensional
VECIOr space. |

2. (a) Show that everv square matrix satisfies its characteristic
equation.

(b) Define Rank and-nullity of hne.ir rransformanon and write the
relation between them.

* 3. (a) A vecter space V(F)to be a direct sum of its two subspaces w,
and wy iff () V = w, + w,, (ii) w; and w,, are disjoint, w; N w, = (0).

(b) If A and B are iwo non-singular matrices of same order then AE is
also non-singular and {AB)~! = B-1.A-i
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4. (a) Find the rank of matrix A =/

et P

1
I -!
1 5
- 10 -3
. (b) Solve the equations by matrix method :
X+2v+z24+2,2x+6y+5:=4,2r+4y+3z=3.

5. (a) Find the characteristic roots of matrix and show that matrix

satisfies its characteristic equation :

102 ]
A=|0 21
2 03]
(b) Find a non-singular jinatrix P such that D = P'AP.
: 1 -2 4 :
where A=|-2 2 0 J and D is a diagonal matrix.
4 (O -7
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