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Note: There are 8 questions in this paper. Question no. 8
is compulsory. Do any 6 questions from questions

no.1to17.

1. (a) Define a skew-symmetric matrix and give

an example. 2

(b) Check whether the vectors (1, -1, 1), (1, 1, 0)
and (2, 1, 3) are linearly independent. 3

(¢) Determine the equation of the plane
determined by the vectors (1, 1, 0) and
(0,1, 1). 3

(d) If the matrix of a linear transformation with

1 1
respect to the standard basis is { 1 2},

then find the linear transformation. 3
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(e)

®

2. (a)

(b)

(c)

(d)

1
Check whether the vector v = |[1| is an

1

110
eigenvector for the matrix A = |0 1 1

10 1
Find the corresponding eigenvalue.

2 3 2
Check whether the matrix |0 3 1

0-1 1

satisfies the polynomial (x — 2)2.

Lt aA=|L 2], B=|! % .
b 1 3b 2

-11 -8
C= [ 3 6} Are these values a, b such

that AB = C ? If ‘Yes’, then find the values.
If ‘No’, then justify your answer.

Let B={(1,-1,0),(1,0,-1), (0,1, —1)} and
B'=1{(1,0,1),(1,1,0), (0, 1, D}. Find M},.

Find the signatures of the forms

2 .2 . .2 _2 2 .2 .2 .2
1~ Xg T X3 =Xy 1~ Xo — X3 T Xy

Are these forms equivalent ? Justify your

X and x

answer.

Let V; be the subspace of M (R) of all
n x n symmetric matrices and V, be the
subspace of all n x n skew-symmetric
matrices. Show that M_ (R) =V, ® V,,.
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3. (a) Obtain an orthonormal basis for C3 by
applying Gram-Schmidt orthogonalisation

process to {(i, 0, — 1), (0, 1, 1), (3, 1, 1)}. 7
(b) Check whether or not the matrix
3 2 4
A =|-1 0 2| is diagonalisable. If it is,
0 01

find a matrix P and a diagonal matrix D
such that P1AP=D. If A is not
diagonalisable, then find the adjugate of A. 6

(¢) Check whether x3 + x is in the linear span

of {x3+x2+1, 2x2 + x). 2

4. (a) Show that:

i) The diagonal entries of a hermitian
matrix are real numbers.

(i) The real part of the diagonal entries
of a skew-hermitian matrix are zero. 4

(b) Check whether the following system of
equations can be solved using Cramer’s
rules :

X+y+z=3

2x+y—-z=4

X+3y+2z=2
If ‘Yes’, then solve the system of equations
using Cramer’s rule. If ‘No’, then solve the
system of equations wusing Gaussian
elimination. 5
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(¢) Find the values of b;, by and bg for which
the following system of equations is
consistent :

X1 + 2Xg + 2x3— 2x4 = by
X] — X9 — Xg + X4 = by

X1+X2+X3—X4 =b3

5. (a) Consider the linear operator T : c 5 C?
defined by
T(zy, 29, 25) = (2] — 129 + Zg, 121 + 22y, Z{ + Z3).
Find T. Is T self-adjoint ? Justify your

answer.

(b) Let T:R2 > R? be defined by
Tx,y)=(x,x+y,x—y) and S : R3 - R2 be
defined by S(x, y, z) = (x, >—2). Suppose

2
that B1 and B2 are the standard bases of R2
B B B
and R3. Check that [ToS|.2 =[T].1 o [S].2.
[0]32 []320[]]31

(¢) Find the vector equation of the plane

determined by the points (1, -2, 1), (1, 0, 1)

and (1, —1, 1). Also, check whether (1 1 1)

27272
lies on the plane.
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6. (a)

(b)

(c)

(b)
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Let A be an n x n real matrix, n > 2. Let
S={BeM/(R) | BA=AB}. Show that
S satisfies all the properties for being a real
vector space with respect to addition and
scalar multiplication of matrices. Further
show that the dimension of S over R is

greater than one.

Find the inverse of A = using

— 0
RN N
- O

Cayley-Hamilton theorem.

Find the values a, b € C for which the
1 i 1+i
matrix | a b+i 2+1| is hermitian.
1-1i 2-1i 1

Find the orthogonal canonical reduction of
the form x2 — 2y2 + z2 + 2xy + 6yz and its

principal axes.

Find the current flow in each branch of the
following circuit :
C 96 V?Ilts A I3
|
I; I,

2 ohms Q Q %4 ohms

2 ohms

E

VWWWA i f
48 volts

\¥}
=)
=n
=
wn
o §



(¢) Are there values a € C for which the matrix

1 0 0
0 —1/v2 1/4/2] is unitary ? Justify your
0 1/J2 a
answer. 3

8. Which of the following statements are True and
which are False ? Justify your answer with a

short proof or a counter example. 5x2=10

(a) If A and B are upper triangular matrices,
then (AB)! = At Bt,

(b) If A and B are two matrices with the same
Row-Reduced Echelon form, then A = B.

(c) The projection operator pr; : R2 5 Ris
surjective.

(d) If A e M (R) is diagonalisable, then A is a

symmetric matrix.

(e) The function
e :R2xR%2 - R: e (x1, yp), (Xg, ¥5)) =

X1Xg — 2¥1Yy

is an inner product on R2.
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iR KA RIS |

Tosm wmaes (T
(. wa. = .510.)

AT gder
feurr, 2022
.01 A.3.-141 : INges Serrfora

gq7 - 3 g2 3ITEIFHaH 37 - 100

TZ: ST YvEIT H 8 Jo7 & | F97 G&IT 8 FHT AT & /
Yo7 &1 &7 § G 13516 y991 @ 3¢ e |

1. (%) & fawmemfa g aRwimg ST 31k

Teh 3TN0 ST | 2
(@) sire dhifse 6 afewr (1, -1, 1), (1, 1, 0) 3R
(2, 1, 3) aehd: a1 B | 3

(W) =few (1, 1, 0) 3R (0, 1, 1) g Feiia Tuas
&1 TRt i hifve | 3

(9) HHeh IMUR % HUH Th Rgeh RO I
1LV {_1 ﬂ g, d Wes wTURR

1 HIT | 3
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2 3 2
(a)ﬁaaﬁﬁ@ﬁﬁaﬂa{s'{031]a§qa
0-1 1

(x — 2)2 %1 TS T B | 2
1 a 1 2a
2. (E)ﬂT—[FﬂﬁlEA:[b J,B:{Sb 2}3431
0{‘181 :z]smaaﬁzbas@mé
% folw AB = ¢ 2 3fg BF, @t 3 uEl &+
Ia Hf | Ay 9, @ T IW A gfe
IR | 3
(@) W <fifsg
B=1{(1,-1,0),(1,0,-1),(0, 1, - 1)} 3R
B ={1,0, 1), (1,1, 0), (0, 1, D). ME, T
i | 4
() EHHd
X%—X§+X§—Xi3ﬁ-{X%—X§—X§—Xi
% fags Fa hIT | =1 a8 wHETE e § 2
39 IR AT gfee HIfT | 3

(a) "M AT f6 V), M (R) % n x n GHHA TGl
1 IqEAfe & 3 V,, n x n fww-emfia smweygi
61 Iyemfee 7 | fe@se ff MR) =V, @V, 1 5
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3. (%)
(@)
()
4. (%)
(@)

7m-fetre iferehientor s

{G, 0, - 1), (0, 1, 1), (i, i, 1)} T AT b C> A
Teh JEHT ATl IR ITed I |

3 2 4
-1 0 2
0 0 1]
fosoiia & a1 981 | Afc fooifim B, @1 &

g P 3N wh Tkl smeqg D wa hifg
&9 PLAP=D.3fC Aforoiia 7€t 7, @1 A
1 TEEUSH 1T SHITTT |

ﬁaﬁﬁ?%x3+x,{x3+x2+l, 2x2 + x}

1 g fregfi @ 2 |

femmsy 6

(i) TR g % fowul sE¥a awdfash
HEm # |

i) fowmafd sy & faeel sEma &
et A I 3 |

Sta fifse 5w Fafafea @rfieo e

%I SHER = T ek & (AT ST Fehall @ :

X+y+z=3

St At 5 oTRE A=

2x+y—-z=4

X+3y+2z=2
Ife g7, a1 s T @ e e o g
Hife | A FEP, @ meHE feemr @
iRl [eh™ 1 g HIfNT |

5
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(1) by, by 3N by o 37 WHI I AT HIfTT [k
foe f=forRaa aietr femr wa 2

X1+2X2+2X3—2X4:b1
Xl—XZ—X3+X4:b2

X1+X2+X3—X4 =b3

5. (%) Rgs g, T: C3 - €3,
T(zy, 29, 25) = (21 — 29 + 23, 12 + 229, 21 + Z3)
g ufenfya B, <fifie | T @ Hifsg |
T TETH 7 ? 39 IW i gfte i |
(@) M ST T : RZ > R3,
T(x, y) = (X, X + y, X — y) GRI IRATYA & 3R
S:R? 5 R? S, y, 2) = (x, %)Z{RT

qRATed & | WM SfiSY B, 31 By, R 3R R3 %
M YR & | = hifore fh

B B B
[Tos]52 =[5! o [S)2.

(M) fagati (1, -2, 1, (14, 0, 1) W (1, -1, 1) gA
Futfa auaa o afgw T F@ Hiflvw |

e g |
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6. (%) "M TNT fh A T n x n IATH ISR 8,
n>2 HH AT S = (B e M_(R) | BA = AB}.
ATegEl & A wd e A % " fe@nse
o S W aredfoss @fex @Afee 89 & fog st
ot o € | o, g ot femmse fF R S H
fTmwra =i | 8

(@) hefl-gfficed THI I TN Hh IR
1 2 1
A= 4 olwwaﬁaﬁﬁm 5

1 -1 1

(M) CH I WA a, b 7 HRAC Fehs fow srmegg
1 1 1+1
a b+i 2+i| gHA T 2
1-i 2-i 1
7. (%)Wx2—2y2+zz+2xy+6yzaﬂﬁiﬁ$
fafed gumeE iR g3 18 F1d HifT | 6

(@) ffafed aftwe 6 g wmer |1 fagd g

T8 A hIT : 6
C 96 V?Ilts A I3

E
'

noL,

2 ohms Q Q %4 ohms

2 ohms

VWA o i:
2 ohms B 48 volts F
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() ®M aeC % T 0 74 & ek fow amegg

1 0 0

0 —1/V2 1/J2| U B8 2 319 ST i

0 1//2 a

gfte T | 3

8. fmfvflgd wuai @ @ H9A FW g7 § 3
P FFF | I IR H g & foiw v oy
YU AT YIS ST | 5%2=10

(%) ARG AR B3R Brgsfia omeg &, @
(AB)! = At Bt,

(@) afc 3@ A 3R B % URh-HAHIG A4S &Y
a8, A AR BEAE § |

() W& §H pr; : R2 > R DG 2 |

(=) afg A e M (R) ool 3, @ A wmfia amegg
|

(T) weH
e:R2xR2Z 5 R:oe (%1, ¥1), Xy, ¥9)) =

X1X9 — 2¥1¥9
R2 T Teh AR UHA 7 |
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