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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

o248 June, 2015

ELECTIVE COURSE : MATHEMATICS
MTE-O2 : LINEAR ALGEBRA

Time : 2 hours Maximum Marks : 50
(Weightage 70%)

_ Note: Attempt any four questions from Questions no.
1 to 6. Question no. 7 is compulsory. Use of
-  calculators is not allowed.

1. (a) Let B = f{a,, o, ag} be an ordered basis of
R? with «, =@, 0, -1, a, = (1, 1, 1),
o, = (1, 0, 0). Write the vector v = (a, b, ¢) as
a linear combination of the basis vectors

from B. 4

(b) Suppose a; =(1,0,1), a,=(0, 1, -2) and

= (-1, —1 0) are vectors in R® and

f R3 — R is a linear functional such that

fla)=1, fla,) = -1 and flay) = 3. If
—(a b,c) e R3 find fla). - 4

(c) Show that the vectors (3, 0, -3), (-1, 1, 2),
(2, 1, 1) and (4, 2, -2) are linearly dependent
in RS, 2
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2. (a)
(b)
(c)
3. (a)
(b)
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Let T : R? > R3 be the linear operator
defined by T(xl, x2, x3) = (xl, X, —2x2 - x3).
Let f(x) = — x> + 2. Find the operator f(T).

Find the radius and the centre of the circular

section of the sphere |r|= 4 cut off by the
planer.(2i-j + 4k) = 3.

Check whether the following matrix is
orthogonal :

(1/V3  1/V2 1/v6 |
1/¥3  -1/V2  1/Ve
1/V3 0 ~2/V6 |

3 1 -1
LetA=[(2 2 -1}.
2 2 0
Find
(i)  the characteristic polynomial of A.
(i) the minimal polynomial of A.
(iii) the eigenvalues of A.
(iv) - the eigenvectors of A.
Solve by Gaussian elimination method the
following system of equations :
Xx+y+z+t=5

x—-y+z+t=1
Xx+z+t=3



4, (a) State the Cayley — Hamilton theorem. Verify
the theorem for the matrix

3 1 -1
A=|2 2 -1 3
2 2 0

(b) Check whether the basis
B ={(-1,1,0), (1,1, 0), (1, 0, ~1)} is an
orthogonal basis. Apply Gram — Schmidt
orthogonalization process to B and obtain an
orthonormal basis for R with respect to the
standard inner product on RS, 5
(¢) Let V be the subspace of R? spanned by
{1,1,0),(1,1, 1)} and T : V- V be defined
- by T(x;, X5, X3) = (0, xy, Xy). Find the kernel

of T. 2

5. (a) IfVis a finite dimensional vector space and
v # 0 is a vector in V, show that there is a
linear functional fe V* such that filv) # 0. 2
(b) Find the orthogonal canonical reduction of
the quadratic form _
2x2 + 5y2 + 6xy — 2yz + 222.
Also, determine its principal axes and

signature. 8
6. (a) Find the adjoint of the matrix
1 3 4
-3 -2 -T7|.Hence find its inverse. 5
-4 2 5
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(b) Let V be the vector space of 2 x 2 matrices
over R and W;, W, be subspaces of V

a —-a

defined by W, = { } a,beR},

b a

C T —a

a b
W, = a,b,ceR}. Find the

dimensions of W;, W, and W, NW,,. 5

7. Which of the following statements are true and
which are false ? Give reasons for your answer.
5x2=10
(i) IfVis a vector space, W,, W, are subspaces
of V, then W, U W, is a vector space. -

(ii) For any real value of O, the matrix

c0s0 -—sin®
is invertible.
sin® cos@ '

(iii) There is no 3 x 3 matrix for which the
minimal polynomial is x2.

(iv) If <a, B> =0 for all B € V, V an inner
product space, then o = 0.

(v) The nullity of the linear transformation
T:R3 > R, defined by T(x, y, z) = x + 2y + z,
is 2.
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1. (%) WM T B = {0, 0y, o), R® 1 i smuR
W o = (1, 0, -, @y = (1, 1, D,
a5=(1,0,0)I?lﬁ"x’lv=(a,b,c)7=l$lBa5'3mTr{

Hicwl & THaTd T99 & w9 # fafaw | 4
(@) 7 T o) = (1,0, 1), ay, = (0, 1, -2) 30
og=(-1,-1,0,RPFaRm M f:- R3 L R
T W W wow § s R fay) = 1,
floy) = -1 3R floy) = 3. AR o= (a, b, ¢) € R?,

@M flo) F1a FIfrT | 4
(m) fewme & afew (3, 0,-3), -1, 1,2), @, 1, 1)
3R (4, 2, -2), R® & Wawa: anfea & | 2
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2. (%) A iR
T:R3—>R3, T(x4, X5, X3) = (%y, X3, —2Xy — Xg)
o uionfya Wew dons 2 | AW R
flx) = — x5 + 2. G {(T) T HINT | 4

(@) M |r| =4F FAA r. (21— j + 4k) =35
firr Ty e s fit e el sy ww

i | 4
() wta $if fr Fefafea s wifes @ @
TR 2

1/¥3 1/N2 16
1/¥3 -1/42  1/J6
1¥3 o  -2/J6

3. (%) "M &g
3 1 -1
2 2 —1}.
2 2 0

BIGEAIELY

() AW A 98T |
(i) A AfsS TER |

A=

Gil) A FAEHAH |

(iv) A% Imgafe | 6
(@) frafafeq wiew fem w1 meda s

faty @ ga hifse . 4

x+y+z+t=5
x-y+z+t=1
x+z+t=3
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4. (&)

()

5. (&)

(@)

6. (%)
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A - BT T =1 F A |

3 1 -1
AFE A=|2 2 -1|% s
2 2 0
Fefya Hif |
St i fos amun

B=1{-1,1,0,), (1,1, 0), (1, 0, -1)} G wAifas

HER 2 A0 A8 | R? W A TR RSB &
iy R % U difas yamm= omar e w9
% o B w am - fove wifeefientor wikan @
Hie |

ST v, (4, 1, 0), (4, 1, 1)} g @
RiFrugafee g sk T: Vv v,

T(x,, X9, X3) = (0, X, X,) GNT R R |
TH Afe 7@ v |

e v w diifim farfia aftw @ufe & sk
v#0, VH wh alkw 8, @t fe@se f& w @
e FTF £ e VBT B Riad R fiv) = 0.

ﬁm?ﬁmﬁ2x2+5y2+6xy—2yz+2z2$l
wifesh fafeq wamem @ AT | @ ge
% 3R fugs off Ruifa fifde 1

T1 3 4

AR -3 -2 -7| % HE@SS wd

| _4 2 5|
IR | 3ra: s9H AW 710 T |

5
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(@) T AT V, RW 2 x 2 3@t 1 afew qufee
BIM W, W,
a,beR},

‘a -a
O
b a
a b
W2={[ } a,b,ceR}Em‘?IﬁﬂTﬁH
C —a
v Jugmfeat § | W, W, SR W, N W, R
ﬁmﬁmﬁﬁml 5

7. fafafgg § @ A wF T § o WA
I ? T I o6 HO ST | 5x2=10

@ M VE afew @R ;, w, W, V&

Sugafeeat §, 70 W, U W, 0% |ica qufe R |

G) o % Feft arafes WA % fw, omegg
[cose —sin®

Eaull

Gii) ®1 ot W 3 « 3 =R W 2 Pk f
s agag xR | |

Gv) AR a@fipeVH T <a, p>=0, VTH AW
T gfee ], 99 o = 0.

v) T(x vy, 2) = x + 2y + z gi1 gionfa e
Fqiqw T: R% > R y=an 28 |

sin@ cos6
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