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Instructions :(1) All five questions are compulsory.

(2) Figures to the right indicate marks of corresponding

question.

1 (a) Answer the following questions briefly : 4

(1) Define Linear independence.

(2) Define subspace of a vector space.

(3) Show that the vectors (1, -2) and (-5, 10) are linearly
2dependent in R .

Wa????1,2,5,2,1,1,3,1,(4) Let  be Linearly? ?? ?? ?? ?
3Dependent subset of vector space R  then find a.

(b) Answer any one of the following : 2

(1) For what value of m , the vector (m, 3, l) is linear

combination of (3, 2, 1) and (2, 1, 0)?

(2) Show that the set of vectors

2,1,0,3,3,1,5,2,1,0,2,1??  is Linearly? ?? ?? ?? ?

Independent.
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(c) Answer any one of the following : 3

(1) Prove that W  and W  are sub space of vector space V1 2

then  is also a sub space of V.WW ?12

Wabcabc????,,250(2) Show that the sub set ? ?? ?1

3is sub space of R .

(d) Answer any one of the following : 5

VxyxyR?? ,,(1) Check  is vector space or not? ?? ?

under addition and scalar multiplication of  as?? R

xy,, xyV,, ? xyxy,, ??  ? ? ? ? ? ?? ?11 22 1122

xxyy?? , ???xyxy,,, and ? ? ? ? ? ?1212 1111

xxyyR,,, ? .1212

vkn,1 ?? vvvv,,,.......,(2) If vector  of set  is? ? ? ?k 123 n

linear combination of remaining vectors

vvvvv,,......,,,.........  then prove1211 kkn??

SPvvvv,,,......., ?? ?123 n

SPvvvvv,,.....,,,......,? ?1211 kkn??

2 (a) Answer the following questions briefly : 4

(1) Define Base.

(2) Define Dimension of vector space.

(3) Write standard base of P (R).3

Avvvv? ,,,.......,(4) The set  is base of vector space? ?123 n

V then A is Linearly Independent. (True/ false).
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(b) Answer any one of the following : 2

4(1) Show that the set {(1,0,0,0), (-1,1,1,0), (0,1,0,1)} of R

is Linearly Independent.

4 WcdcdcdcdR???? ,,,,(2) If the set of R then? ?? ?

find SpWW,dim .

(c) Answer any one of the following : 3

3(1) Extend set A = {(1,1,1), (2,0,0)} of vector space R  to
3form a base of R .

225,6,96????xxxx(2) Show that the set  is not a? ?
PRbase of .? ?2

(d) Answer any one of the following : 5

(1) Prove that set A = {(1, 2, 1), (2, 1, 0), (l, -1, 2)} forms
3a base of R . Find co-ordinates of (1, 1, -1) with respect

to this base.

(2) Every Linearly Independent set of vector space V can

be extended to form a basis.

3 (a) Answer the following questions briefly  : 4

(1) Define Linear Transformation.

(2) Define Kernel of Linear transformation.

(3) The linear transformation  is one-one if andTUV: ?

RT ??only if . (True/False)? ? ??

33(4) Prove that linear transformation , definedTRR: ?

3as T(x, y, z) = (0, y, z) (x, y, z)  is idempotent.? R?
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(b) Answer any one of the following : 2

(1) Let  and ' be zero vector of vector spaces U  and V? ?

respectively.  is linear transformation thenTUV: ?

T ??? 'prove that .??

222(2) Let TRRTxyxyxyR:,,1,2,,??????? ? ? ? ? ?

then T is not linear transformation.

(c) Answer any one of the following : 3

33 Txyzxyyzzx,,,,,????(1) Let  TRR:, ? ? ? ? ?

3 then T is linear transformation.??xyzR,,? ?

33TRR: ?(2) Let , is such that

3, thenTabcabcbccabcR,,,,,,,??????? ? ? ? ? ?

find N(T).

(d) Answer any one of the following : 5

32(1) Find the linear transformation , suchTRR: ?

that T(1, 0, 0) = (1,1), T(1, 1, 0) = (1, 0),

T(1, l, l) = (1, -1).

(2) Prove that a linear transformation  is one-oneTUV: ?

NT ?? 'if and only if .? ? ? ?

HK-003-1014008 ] 4 [ Contd...



4 (a) Answer the following questions briefly : 4

(1) Define Eigen value of a linear transformation.

(2) If dim U = m and dim V = n then dim {L(U ,V)}=____

(3) Define adjoint of a linear transformation.

14??
A ?(4) Find the Eigen value of matrix .??32??

(b) Answer any one of the following : 2

22(1) For linear transformation TRR:; ?

Txyxyxy,2,2??? , Find [T; B] where B? ? ? ?

is standard base.

(2) Find the characteristic equation of a matrix

31??
A ? .???12??

(c) Answer any one of the following : 3

(1) Let  be a linear transformation and B is anyTVV: ?

basis of V then  is Eigen value if and only if?

??delTIB??? ,0 .? ?? ?n??

22(2) For linear transformation TRR:; ?

Txyxyxy,3,32??? , find TB;  where B is? ? ? ? ? ?

standard base.
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(d) Answer any one of the following : 5

22(1) If  andTRRTxyxy:;,,??? ? ? ? ?

B ? 1,1,1,0 B ? 2,3,4,5 , then find? ?? ? ? ?? ?? ? ? ?1 2

??TBB;, .?? 12

22(2) If TRRTxyzxyzxyz:;,,2,324;??????? ? ? ?

2 and the basis are??xyzR,,? ?

B ? 1,1,1,1,1,0,1,0,1, B ? 1,3,1,4 ? ?? ?? ? ? ?? ?? ? ? ?1 2

??TBB;,then find ?? 12

5 (a) Answer the following questions briefly : 4

(1) Define point of inflexion.

(2) Define conjugate point.

(3) Define singular point of a curve.

(4) Find the radius of curvature of curve .sc??logsec

(b) Answer any one of the following : 2

2(1) Find the radius of curvature of curve yx?12  at

point (0, 0).

(2) Find the asymptotes parallel to co-ordinates of the curve

422222xxyaxy???? 0? ?

(c) Answer any one of the following : 3

(1) Find the radius of curvature of curve

43222  at origin.yxaxyay????? 0? ?
22(2) Find singular points of the curve xyy????110? ? ? ?

and discuss its nature.
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(d) Answer any one of the following : 5

(1) Obtain the formula of radius of curvature for a curve

yfx? .??

22ra?? cos2(2) Find the radius of curvature of curve .
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