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Note- Attempt five questions in all. Section-A (Question 

No. 1) is compulsory. Attempt four questions from 

Section-B, selecting one question cach from the 

Units-I, II, III and IV. Marks are given against 

questions. 

Section-A (aUg-3) 

Compulsory Question (7fard uy) 
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1. (i) Show that W = {(a, b, c) : a = b c} is a 
subspace of R'(R). 

(vi) Let T,: R3 » R2 and T, : R2 R be 

Linear Transformations defined by T(t, y, 2) 

(3x, 4y- z) and T2t, y) = (-x, y). Compute 

TT2 and T,T|. 

HiS f5 W = {(a, b, c): a = b = c}, R°(R) 

(ii) For what value of K, will the vector 
v = (1, k,-4) e V,(R) is a linear combination 
of (1, -3, 2) and y2 = (2, - 1, 1) ? 

HIT: R$ > R2 7T 
T,r, y, z) = (3x, 4y - z) T T,(x, y) 

Ta R2 R?, 

K fY HA f, v = (1, k, -4) 
e V,(R), v, = (1, -3, 2) R v2 = (2, - 1, 1) 

T7 T,T UA ifaq 

(vii) Find characteristic polynomial for the linear 

operator T : R2 > R2 defined by Tx, y) 
(x 2y, 3x + 2y). 

(ii) Define Sum of Two Subspaces. 

(iv) Let x = (3, 0, -3), y = (-1, 1, 2), 
z = (4, 2, -2), w = (2, 1, 1). Prove that 

Tx, y) = (x + 2y, 3x + 2y) 3RT YfTATfUa tfas 

34fTr T : R2> R2 fy 3if¥NfUyrs agy 

x, y, z, w are Linearly Dependent. (vii) Define Non-singular and Singular Linear 

HTTx= (3, 0, -3 ), y = (-1, 1, 2), 
z (4, 2, -2), w = (2, 1, 1)1 f4G atfs f 

x, y, z, w ttes f7 

Transformmation. 

2x8=16 

Describe explicitly the Linear Transformation 
T: R > R such that T(2, 3) = (4, 5) and 
T(1, 0) = (0, 0). 

(v) Section-B (TU3-a) 

Unit-I (3aT-) 

(a) Prove that a non-empty subset W of a vector 

2. 
fesYTTTT T : R2 > R2 H TAR fs 

space V(F) is a subspace of V, if and only if: 

T(2, 3) = (4, 5) aT T(1, 0) = (0, 0) 51 aT 

) x +y W x, y e W 

(1i) a x E W Vx, ¬ W, V a e W 
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Unit-II (3TS-I) 
37-447 W, V 1 Ya-TY 7 3iR 

If VF) is a vector space, then prove that the 4. (a) 

set S of non-zero vectors V, V2» 
X+y E WVx, y E W V is linearly dependent. If and only if some 

ii) a x E W x, E W, V a e W vectors VmES, 2 m sn is a linear 
combination of its preceding vectors. 

(b) Show that W = {(a, b, c); a = b - c and 

2a + 3b - c = 0} is a subspace of vector space 

-R V V2 n E V 5 
R (R). 
PTE W { (a, b, c); a = b - c 

2a + 3b - c = 0} aT TT R (R) I F-TH 

62,7 

HH aR ve S, 2 m Sn 3 TTa 

(b) Let * = (1, 2, -1), 

Let W and W be two subspaces. Prove that 

W, + W2 is a subspace of VF) 

y (2, -3, 2), 
z = (4, 1, 3), w = (-3, 1, 2) be vectors in 

R(R), show that L({x, y}) * L({z, w}). 

3. (a) 

t5 W, + W2. V(E) 1 UH-H I 

a 
(b) Show that set of all matrices form 

HT X= (1, 2, -1). y = (2, -3, 2), 
z = (4, 1, 3), w = (-3, 1, 2) àRd R^R) 
, ztsY f5 L({x, y) * L({z w})i 6%,7 

5. (a) Show that the vectors (1, 1, 1), (1, 0, 1), 
(1, -1, -1) of R' form a basis of R°(R). Also 

where a, be Cis a vector space over C under 

matrix addition and scalar multiplication. 
find coordinate vector of (-3, 5, 7) relative to 

this basis. 
a b 

TiS f R$ (1, 1, 1), (1, 0, 1), 
(1, -1, -1), R°(R) 7 TT Y 3TAR 
HT9 (-3, 5, 7) 1 7tAitsZ a 

,T a, be C tfa T 7 TUa 
6%,7 
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(6) Find a basis and dimension of the subspace W 

of R generated by the following vectors 

T(X, y) =* + y, x -y, y) FI YfHTT es 477R T R2> R3 f fA 1 TTR T HTT4 T f: 

(1 2, 3, 5), (2, 3, 5, 8), (3, 4, 7, 11), 

(1, 1, 2, 3) and extend it to a basis of R$. 
) 

i) 
6%,7 

Hrv it if-Rank(T) + Nullity T = dim V 7. (a) Show that T: R3 R2 defined by T(x, y, z) (1, 2, 3, 5), (2, 3, 5, 8), 3, 4, 7, 11), 
= (z, x + y) is linear transformation. (1, 1, 2, 3) TT H R" 6 34TTT T GII 

62,7 Tx, y, z) = (z, x + y) ErT YfTHfrmT: R3> R2 Unit-Ill (T-II) 

6. (a) If VE) and W(F) are vector spaces, then prove 
(b) Let T be linear operator on R" defined by that T V> W is a linear transformation if 

Tx, y, z) = (2z, x - 2y, x + 2y). Find matrix 
of T relative to the basis B = {(1, 2, 1), 

and only if T(au + Bv) = aT(u) + BT(v) 

Vu, v e V a, B e F. 
(1, 1, 1), (1, 1, 0)} 

qf V(F) R WF) aE7 Fq-A , fHs 

tf f T: V> W u tfan TYaTt zf 
s a T(au + Bv) = aT(u) + BT(V) 

HI T(x, y. z) = (2z, x 2y, x + 2y) GIRT 

B 
= {(1, 2, 1), (1, 1, 1), (1, 1, 0)} A T u, v E V V a, B e FI 

6%,7 
(b) For the linear transformation T : R2 » R3 

defined by T(x, y)= (r + y, x - y, y). Find 

basis and dimension of 

Unit-IV (za-IV) 
8 (a) Show that linear transformation, T: R$> R$ 

defined by T(x, y, z) = (x, ay, z), where a is 
a fixed real non-zero is bijective (or an 

) Its range space 

i) Its Null Space. 

Isomorphism). 
Also verify Rank(T) + Nullity .T = dim V 
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Tx, y. z) = (, y, z) 3RT YfRAfra tfa 

T : R3> R3, T fr aafe 

T-t fafra( ATEHTT4) 

(b) Find the dual basis for B = {v, v,} of R< over 

R, where v = (1, 2) and v, = (1, 5). 

R R I B = {v, v,} f TT a 

6%,7 
if, = (1, 2) si7 v, = (1, 5) 

9. (a) Let a be an eigenvalue of an invertible operator 

T on a vectpY space V(F). Prove that is an 

eigenvalue of T 

HTH f aR HH VF) 3T TTa T 

f a, T 

(b) Find all the eigenvalues and basis for each 

eigenspace of linear operator T: R3 R 

defined by T(x, y, z) = (2x + y, y -z 

2y + 42). 

T(x, y, z) = (2x + y, y - z, 2y + 42) GRT 

6%,7 
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