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C)	 ELECTIVE COURSE : MATHEMATICS

MTE-2 : LINEAR ALGEBRA

Time : 2 hours	 Maximum Marks : 50

(Weightage 70%)

Note : Question no. 7 is compulsory. Attempt any four

questions from questions 1 to 6. No calculators are

allowed.

1.	 (a) Let P3 be the set of all polynomials with real 	 4
coefficients and of degree at most 3. Show
that W= {p(x)EP3Ip(1) = 0} is a subspace of
P3. Also find a basis of W containing
(1— x3).

Show that if T is a linear operator on an 	 4
n-dimensional vector space V and is such

that T2 = 0, then R (T)	 Ker (T). Use this
fact and the rank-nullity theorem to show
that rank T.5.n/ 2.

Show that if the vectors u1, u2, and u3 are	 2

linearly independent, then so are u1 + u2,
u2 u3, u3 + u1.
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2.	 (a) Let T : R3 --> R3 be- a mapping defined by
T (a, b, c) = (a — b + 2c, 2a + b, a + 2b — 3c).

Show that T is a linear transformation. Find
its range and kernel.

3 1 1 -

Check	 whether A = 1 3 1 is

0 0 2

diagonalisable or not.

(c) Give an example with justification of an 	 2
inner product on C 2 which is not the
standard inner product.

3.	 (a) Complete the set { (1, —1, 1), (0, 1, 0) to 	 5
form a basis of R3 . Convert this basis into
an orthonormal basis with respect to the
standard inner product using the Gram -
Schmidt orthogonalisation process.

(b) Check whether the following system of 	 5
equations can be solved using Gamer's rule.
If it can, use the rule . to solve it.

x+ 2y + z = 6

2x+3y+z=8

x+y =2

If the system above cannot be solved by
Gamer's rule, solve it using the Gaussian
elimination method.

(b) 4
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4.	 (a) Write the matrix of the linear transformation	 3
given by T : R3 -> R2 such that
T (a, b, c) = (a + 2b + 2c, 2a + 3b + 4c)
with respect to the bases 1(1, 0, 0), (0, 1, 0),
(1, — 2, 1)1 and {(1, 2), (2, 3)1.

Give an example of two 2 x 2 real matrices
having the same characteristic polynomial
but different minimal polynomials.

(i)	 Show that the operation *, defined on	 4
the set of real numbers
R by a*b = a2 b, is a binary operation.

Check whether it is associative and
commutative.

What is the identity element ?

(iv)	 Which elements of R have an inverse
under this operation ?

	

5.	 (a) Find the coordinate transformations that
reduce the quadratic form
x2 y2 ± z2 2xy — 2xz + 2yz
to its normal canonical form.

	

(b) Find the radius of the circular section of the 	 3
sphere I r I =15 by the plane

r. (i+j+k)=12.J.
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6.	 (a) Find the inverse of the matrix 5 1 5 .	 5

3 2 4

Let A be an n x n matrix over C. Show that	 3
A is unitary if and only if the rows of A form
an orthonormal basis of C" under the
standard inner product on C".
If all the eigen values of a 3 x 3 matrix are	 2
zero, show that A 3 = 0.

7.	 Which of the following statements are true and 10

which are false ? Justify your answer either with
a short proof or by a counter example.

If U and W are 3 — dimensional subspaces
of a 5-dimensional vector space, then
U n W has at least one non-zero vector.
An invertible matrix can have zero as an
eigen value.
The sum of two non-diagonalisable n x n

matrices can be diagonalisable.
There is no linear transformation T : R2 --> R4
that satisfies dim R (T) = 3.

5 
(e) The domain of f, defined by f (x) = x2 _ 5

is R\{-±..}.
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V)E" :	 501 .741Caff 7 95111 .vi1ct 11 t/ 	 ?tWIT 1 4 6 # 4 ft.-0'

Vir i/q17 drH 01-wq Acicle-)e‹).	3Rtri

37-11:A.	t1

1.	 (a) Trrff 	 RTR p3 	 col	 Trrt0 atiT afq--tr 3Trw

Ivu cm.) Rift	 T	 t

	

1AT = {p(x)E.P3Ip(1) = Of, P3 WI	 .)

	

tl	 	  alTtiR 111. gildWr77

f7UI4 (1—x3) t I

taT47 -FW qrq T, n-fatzr Trkvr TritzV trt	 4

Aft ki.chit ch t ath fq11* Fri	 T2 =0,-4

R (T)	 Ker (T) I W .9713-11T nIilicl--qFfaT11-42T

544I cht;' F tgiTTR 	 Tn/2 I

tUr-47 "rW qrq Tftkrf u1, u2,	 u3lit.gcbd:	 2

31Tr517 t, c u1+u2,u2+u3,u3+u1

aTrNr-dt4
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2.	 (a) 1RTi ri.R3R T : R3 ----> R3, T

(b)

(a, b, c)= (a — b +2c, 2 a +b,

t I -kUT-47

a +2b —3c)

4

dRI LIFOTIFEff 41(1-1 t)trzgw

kc-licR u i tt at{ aflz

3	 1	 1
1	 3	 1
0	 0	 2

q11c1 '41- 7 I

\sist-q "WIC-4R l	 A= ri ch ui-Ili t err

(c) 2c2 -Er{ lq.)	 3-td7 qu Il tbriW iaftZTItd 341tul

Tetiq11",i	 7'r 4-11-1 011 aTtR 'D UI-v-ho

3. (a) R3 	 31TnR 01-11; HT:cfef

(1, —1, 1), (0, 1, 0) "r177 I 7P=1-	 4-1d. 5

31-4431 1-11-I chei ch chkui 5f91, 4-1	 T aitR to-p-ho

.utrqw 31TTTtiI 7:r aTreTR mkii 411-Lt
triTqth

(b) 5•ti-fro	 Wilon(in f9.wrzr	 riem

f*-zu u kicbdi t? zft 	  cflefT

	 t "th 741-1 q 4-1 girl	 Sri "A A7 I q ic 7-4

-144-1	 •0 f*---zrr	 H cbctI t,

f9-**17fT).1 11dHi ei Piti chtu l fen ART	 c -4f-A7

x+2y+z=6
2x+3y+z=8
x y=2
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4.	 (a) 31NT {(1, 0, 0), (0, 1, 0), (1, — 2, 1)} AT
	 3

{(1, 2), (2, 3)1. t TfT4kT T : R3 —>R2 :

T (a, b, c) = (a + 2b + 2c, 2a + 3b + 4c)

	 t71.7 	 ioku r	 3TPIT fafa7

"kt t 2 x 2 cik-circi et) 311-41.	 q11-,R	 3

f-49-*-raTfimur-uw

3To-rr

(i) fq.U177 a*b = a2 b	 lzfrINTFER 7:&zfr *	 4

.qTTffr-qt Tf.5,41.311. t	 R trT

fg-- 37,7#	 t I

	 	 zff 91, AA Fa	 1'14 ii TrOt

ZTfi	 I

TfftT cic-t-Hi ch 31WP	 t?

(iv) ti Ttr-F44T 141-14AT R	 	 3-TWA tT

	

5. (a)	 t). 	 	 Tff ttr-A7 forth 	 NI	 7

x2 — y2 + z2 + 2xy — 2xz + 2yz

l ull-q -WO TT TRITt.ff

	(b) 	 	  r.(i+j+k)=12,[3 Itl 4 i1c-, 	I =15

t. 7174 9	 f-ATT quo wlf-A7
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6. 6	 -6	 1-
37-6:kt : 5	 1	 5 5WI.F77 I

3	 2	 4

TIR	 F,K. A, C TIT n x n 3750  t I tgiTR i 3

A *T t	 rq	 t-4-	 rq A i Itt-77 Cn

ITT 1-11-111 331.-7 tiu 1141C1 W 3i91-4 Cn

ff-4W 3TRTET tl
(c) q Fq f---{t 3 x 3 aTT-Lt*T13-11' 341719179' 704 t, 2

•Uq fq•giTTfi A3 = O.

7. 1:14--irciii5d	 .4	 w2ta.	 3-fR	 tE 10

37[711 c -7171i7 71 mrd dq u i gm 3174 drK

-artz

irq U 3-t-{ \AT 	5 - fdl:117 TitT TfrifiZ	 3 -

td1:117 d ,-RiHrgqi t, T4 U rvtAT 'Wf W:F

-R-T-erdzTrr--c4r 61th

oac-9n 4-1	 3R-67 37471:1M 	  	 t I

t3TF74wolitzlnxn3iraffi .wr 71T1rF rachuR4

	 tl

ltil	 fT	 tc\q iit u i T : R2 --> R4	 t

dim R (T) = 3	 1411Z ""-CdT t I

5 
(e) f (x) = vx2 5 , 1-T*1	 f "WI 3 ta.
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