1. Let U, V be normal vectors in an inner product space V s. t. U +V Il=1. Then

NU-=VI is:
(1) 3 ) 1
3) 0 ) 2

2. Letu,ve V.Then lU +vII<IU I+l vl. This result is known as :
(1) Bessel's inequality (2) Cauchy-Schwarz inequality
(3) Triangle inequality (4) None of these
3. Which is an orthogonal set ?
(1) {(1,0,1),(1,0,-1) (0, 1,0)}
2) {(1,0,1),(1,0,-1) (-1,0, 1)}
3) {(1,0,1),(1,0,-1) (0, 3,4)}
(4) None of these

4. Let w be a subspace of R4(R) generated by the vectors u; = (1, 2, 3, -2) and
uy =(2,4,5,—1). Then dim w is :

() 1 (2) 2
3)3 4) 4

5. Which of the following is not a subspace of R 9
(1) {(x,0,0):x1sreal}
2) {(a,a+ b, —a+2b):a,breal}
3) {(a,a —b,b): a, breal}

4) {(a, b,c):a,b, cintegers}
60579/(A) P.T.O.



6. Let V be a vector space over the field F' of dimension n. Consider the following

statements :
(I) Every subset of V containing n elements is a basis of V.
(II) No linearly independent subset of V contains more than n elements.

Which of the above statement is/are correct ?
(1) (D) only

(2) I) only

(3) Both (I) and (I)

(4) Neither (I) nor (II)

7. The set W of ordered triplets (ay, a,, 0) of R* has dimension :

(D1 (2) 2
3) 3 “4) 4
8. Largest Linearly independent subset of R> contains ................ elements.
() 1 (2) 2
3)3 4) 4

9. The finite dimensional vector space V(F) is the direct sum of its subspace W) and W,
such that dim W} =2, dim W, =3. Then dim V'is :

(1 2 2 3
3) 5 “4) 6

10. Let V be the vector space of all polynomials of degree < n over R. Then dim Vis :
(1) n 2) n—1
(3) n+1 4) n*
60579/(A)



11.

12.

13.

14.

15.

A one-one linear transformation is called :
(1) homomorphism (2) monomorphism

(3) epimorphism (4) isomorphism

Let T : R* — R® be linear transformation defined by T'(x;, xp) =(x] — X2, X —X,—X1) .
Then nullity (7) is :

(1) o 2) 1

3) 2 (4) None of these

Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new
basis ¥} =(1,1,0), ¥, =(1,0, 1), Y3 =(1, 1, 1) are :

(1 (1,2, 1) 2 2,11

(3) 0.-1,2) 4 (1,1,3)

Let V be the vector space of all 3 X 3 skew symmetric matrices over R. Then dim V'is :
(1) 6 (2) 3

(3) 4 “ 9

Let T : U — V be a linear transformation where U is finite dimensional. Then

p(T) + . (T) is :
(1) dim U (2) dim R(T)

(3) dim V(T) 4) dim N(T)

60579/(A) P.T.O.



16. IfS={(1,1,0), (2, 1,3)} = R, then which one of the following vectors of R> is not
in the span of S ?

(1) (0,0,0) 2) (3,2,3)
4
3) (1,2,3) 4) (51 ,lj

17. If W, and W, are linear subspace of a vector space V such that Wy n W, = {0}, then
dim (W) + W,) is equal to :

(1) dim W,
2) dim W,
(3) dim W, + dim W,

(4) dim W, —dim W,
18. Which of the following is not a subspace of R 2
(D) {(a,b,c):a+b=c;a,b, c being real }
(2) {(0,0,0)}
3) {(a,a,z+2b):a,breal}
4) {(a,a =b,1):a,b e real number}

19. Let U be n-dimensional vector space over F and v be m-dimensional vector space over

F. Then L(U, V) is a vector space of dimension :
(D) m (2) m*n*

3) 1 (4) None of these
60579/(A)



20. Dimension of subspace W = {(a, b, c) : a=—b = c} of a vector space R’ (R) equals :
(1) 0 ) 1

(3) 2 “4 3

21. Let e, ey, e5 denote the standard basis of R®. Then aey + bey + ce3, ey, e318 an

orthonormal basis of R> iff :
(1) a#0, a>+b> +c? =1 () a=1,b=c=0
B)a=b=c=1 @4) a=b=c

22. et V(F) be the vector space of all polynomials is x in which an inner product is

1
defined by (f,g) = _[f(x)g(x)dx. Then for fix) =x+ 2, g(x) = x? = 2x- 3,<f,g>1is:
0

5 —-37
(1)-5 2) 1

5 37
3) §' “4) 1

23. The dimension of C(R) is :
() 1 ) 2
(3) 3 4) 4

24. Let T:R?> — R® be a linear transformation given by T (x; — x5) = (x| + X5,X — Xy,%,).

Then Rank T'is :
(1) 0 2) 1
(3) 2 “4) 3

60579/(A) P.T.O.



25. Consider the mapping :
D T:R >R Txy,2)=@x+1,y+2)
) T:R> = R, T(x,y) = xy
() T:R> — R?, T(x, y, 2) = (Ixl, 0)
Which of the above are linear transformation ?
(1) (I), (IT) and (IIT)
(2) (I) and (III) only
(3) (II) and (III) only
(4) None of these

26. LetU=(1,1,1),V=(1,2,-3)and W=(1,—4,3) in R>. Then which of the following

is not true ?

(1) Uis orthogonal to V

(2) Uis orthogonal to W
(3) Vis orthogonal to W

(4) Vis not orthogonal to W

27. Let M and N be subspaces of a finite dimensional inner product space V. Then show
that (M + N)* =

(1) M+ UN* 2) Mt AN+t

3 M L (4) None of these

60579/(A)



28. Find the dimension of the vector space Q(\/E ) over Q:
(D1 (2) 2
30 “4) 3

29. The set of vectors (1, 2, 0), (0, 3, 1) and (-1, 0, 1) of V5(X) is linearly independent if :
(1) Xis set of rational number
(2) Xis set of irrational number
(3) Neither (1) and nor (2)

(4) None of these

30. For what value of K will the vector u = (1, K, 5) in V3(R) be a linear combination of
vectors v=(1,-3,2)andw=(2,-1,1) ?

(1) -8 (2) 8
3)0 4) 4
1 2 -3
31.  Write the linear transformation corresponding to the matrix 7 : RP> R0 1 1
1 0 -1

(1) T(xl,xZ,X3):(xl+2X2—3X3,X2+X3,X1—X3)
(2) T(XI,XZ,X3):(.X1+2X2—3X3,X2—X3,XI+X3)
(3) T(xl,xz,x3)=(x1—2x2 +3X3,X2_X3,X1—X3)

(4) T(.Xl,.XZ,.X3) = (.Xl —2X2 —3X3,XZ —X3,X] +X3)

60579/(A) P.T.O.



32. Which of the following is not an orthonormal set ?

(1) {(1,0,0),(0,1,0), (0,0, 1)}

o (o 8o Bpao)

3) {(3,0,4),(-4,0,3),(0,4,0)}

3 4\(-4 3
@ {3o3)(F 000}

33. Let T; :R> = R? such that i(x, 020 =0Cx, 4 — 2, T, :R?> - R? such that
T, (x,y) = (—x, y). Compute T;T, :

(1) {75 is defined
(2) TiT5 is not defined

(4) None of these

34. LetT;:U —V and T, :V — W be two linear transformation then :
() p(1T;) <p(T)
) p(1211)=p(T>)
3) p(0a7;) > p(72)

@) p(1r1)2p(T,)

60579/(A)



35. Let the linear transformation 7; : R? = R? such that T,( x, y, 2) = (4x, 3y, —27) and

T, : R? — R? such that T, (x,y)=(-2x,y). Compute 7,1 :

(1) T,T; 1s not defined

(2) (—8x,3y —22)

(3) (8x,2y—-3z)

4) (6x,2y—2z)

36. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2,2, 1), (1, 2, 2) :

(1) %, 0, 0]
o o)
o (149
4 10,0, %j

37. The linear transformation T : R? — R? defined by T(1, 0) = (2, 3), T(0, 1) = (5, 6) is :

(1) one-one and onto

(2) one-one but not onto

(3) onto but not one-one

(4) neither one-one nor onto

60579/(A)
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38. The norm of vector U = (2, -3, 6) is :

(1) 8 (2) 6

(3) 7 4 5

39. LetT: U — Vbe alinear transformation where U is a finite dimension. Then :

(1) rank(7) + nullity(7) = dim U

(2) rank(7) + nullity(7) = dim V

(3) rank(7) =dim U

(4) rank(7T) = nullity(7)

40. Normalize the vector U = (1, -2,5)is:

" {5 T 7o)

® {5 7 )
> {7 75
“ {7 7l

60579/(A)



41.

42,

43.

44,

45.

11
Consider the linear transformation in R’ given by y = AX where A=|1 2
1 3
image of X =(2,0, 5) is :
(1) (12,27, 17) (2) (17,12,27)

(3) (27,12, 17) 4) (12,17,27)

Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is :

(1) atmost 1 (2) atleast 1

(3) exactly 1 (4) None of these

W WL N

11

. Then

Let V be a finite dimensional inner product space and W be a subspace of V. Then :

O V=wew' an wtt=w
(1) Only I is true (2) Only II is true
(3) Both are true (4) None of these

Let 7, : U—V and T, : V— Wbe two linear transformation. Then :
(I) If 7,7, is one-one, then 7| is one-one

(ID) If 7,T; is onto, then 7, is onto

(1) Only ILis true (2) Only II is true

(3) Both are true (4) None of these

The finite dimensional vector space V(F) is the direct sum of its subspaces W; and W,

such that dim W} =2, dim W, =3. Then dim V'is :
() 2 2) 3

3) 5 (4) 6

60579/(A)

P.T.O.
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46.

47.

48.

49.

50.

If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in R>. Then the

value of m is :
(D 1 ) 3

3) 5 (4) None of the above

Let U, V be elements of an inner product space such that U lI=3, IVI=5,
NTU+VI=8thenlU -V I is:

(1) 2 (2) /34
3) 0 (4) None of the above

Every field F is a vector space over itself of dimension :

(D 1 (2 2

3) 3 4 0

If Wis a subspace of V such that dim W = m and dim V = n. Then :

(1) m#n (2) m<n

3) m=n 4) m>n
A bijective linear transformation is called :
(1) homomorphism (2) monomorphism

(3) epimorphism (4) isomorphism

60579/(A)



1. A one-one linear transformation is called :
(1) homomorphism (2) monomorphism

(3) epimorphism (4) isomorphism

2. Let T:R> — R® be linear transformation defined by T(x1, Xy) = (x] —X5,Xy — X|,—X]) -

Then nullity (7) is :
(H o (2) 1
3) 2 (4) None of these

3. Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new
basis ¥} =(1,1,0), ¥, =(1,0, 1), Y3 =(1, 1, 1) are :

(1 (1,2, 1 2 2,1, D
(3) (0,-1,2) @ (1,1,3)
4. LetV be the vector space of all 3 x 3 skew symmetric matrices over R. Then dim Vis :
(1 6 ) 3
3) 4 4 9

5. Let T: U — V be a linear transformation where U is finite dimensional. Then

p(T) + 1 (T) is :
(1) dim U (2) dim R(T)
(3) dim V(T) 4) dim N(T)

60579/(B) P.T.O.



6. IfS={(1,1,0), (2, 1,3)} < R?, then which one of the following vectors of R? is not
in the span of S ?

(1) (0,0,0) 2) (3,2,3)
4
3) (1,2,3) 4) (51 ,lj

7. If W, and W, are linear subspace of a vector space V such that Wy n W, = {0}, then
dim (W) + W,) is equal to :

(1) dim W,
2) dim W,
(3) dim W, + dim W,

(4) dim W, —dim W,
8. Which of the following is not a subspace of R 2
(1) {(a,b,c):a+b=c;a,b, c being real }
(2) {(0,0,0)}
3) {(a,a,z+2b): a, b real}
4) {(a,a—=b,1):a,b e real number}

9. Let U be n-dimensional vector space over F and V be m-dimensional vector space over

F. Then L(U, V) is a vector space of dimension :
(1) m (2) m*n*

3) 1 (4) None of these
60579/(B)



10. Dimension of subspace W= {(a, b, ¢) : a =—b = c} of a vector space R’ (R) equals :
(1) 0 ) 1

(3) 2 “4 3

11. Let ey, e, e3 denote the standard basis of R*. Then aey + bey + ce3, ey, e318 an

orthonormal basis of R> iff :
(1) a0, a>+b> +c? =1 ) a=1,b=c=0
B)a=b=c=1 4) a=b=c

12. Let V(F) be the vector space of all polynomials is x in which an inner product is

1
defined by (f,g) = _[f(x)g(x)dx. Then for fix) =x+ 2, g(x) = x? = 2x- 3,<f,g>1is:
0

5 —-37
(1)-5 2) 1

5 37
3) §' “4) 1

13. The dimension of C(R) is :
() 1 ) 2
(3) 3 4) 4

14. Let T:R* — R® be a linear transformation given by T(x; — x,) = (X + X5, X — X5, X5).

Then Rank 7'is :
(H) 0 2) 1
(3) 2 “4) 3

60579/(B) P.T.O.



15. Consider the mapping :
(D T:R - R*Tx,y,2)=G+1,y+2)
) T:R> = R, T(x,y) = xy
) T:R> — R?, T(x, y, 2) = (Ixl, 0)
Which of the above are linear transformation ?
(1) (D, (II) and (I1T)
(2) (I) and (III) only
(3) (II) and (III) only
(4) None of these

16. LetU=(,1,1),V=(,2,-3)and W=(1,—-4,3)in R>. Then which of the following

is not true ?

(1) Uis orthogonal to V

(2) Uis orthogonal to W
(3) Vis orthogonal to W

(4) Vis not orthogonal to W

17. Let M and N be subspaces of a finite dimensional inner product space V. Then show
that (M + N)* =

(1) M+ UN* 2) Mt AN+t

3 M L (4) None of these

60579/(B)



18. Find the dimension of the vector space Q(\/E ) over Q:
(D1 (2) 2
30 “4) 3

19. The set of vectors (1, 2, 0), (0, 3, 1) and (-1, 0, 1) of V5(X) is linearly independent if :
(1) Xis set of rational number
(2) Xis set of irrational number
(3) Neither (1) and nor (2)

(4) None of these

20. For what value of K will the vector u = (1, K, 5) in V5(R) be a linear combination of
vectors v=(1,-3,2)andw=(2,-1,1) ?

(1) -8 (2) 8
3)0 4) 4
1 2 -3
21.  Write the linear transformation corresponding to the matrix T : RP> R0 1 1
1 0 -1

(1) T(xl,xZ,X3):(xl+2X2—3X3,X2+X3,X1—X3)
(2) T(XI,XZ,X3):(.X1+2X2—3X3,X2—X3,XI+X3)
(3) T(xl,xz,x3)=(x1—2x2 +3X3,X2_X3,X1—X3)

(4) T(.Xl,.XZ,.X3) = (.Xl —2X2 —3X3,XZ —X3,X] +X3)

60579/(B) P.T.O.



22. Which of the following is not an orthonormal set ?

(1) {(1,0,0),(0,1,0), (0,0, 1)}

o (o 8o Bpao)

3) {(3,0,4),(-4,0,3),(0,4,0)}

3 4\(-4 3
@ {3o3)(F 000}

23. Let T; :R> = R? such that i(x, 020 =0Cx, 4 — 2, T, :R?> - R? such that
T, (x,y) = (—x, y). Compute T;T, :

(1) {75 is defined
(2) TiT5 is not defined

(4) None of these

24, LetT;:U —V and T, :V — W be two linear transformation then :
() p(1T;) <p(T)
) p(1211)=p(T>)
3) p(0a7;) > p(72)

@) p(1r1)2p(T,)

60579/(B)



25. Let the linear transformation 7; : R? = R? such that T,( x, y, 2) = (4x, 3y, —27) and

T, : R? — R? such that T, (x,y)=(-2x,y). Compute 7,1 :

(1) T,T; 1s not defined

(2) (—8x,3y —22)

(3) (8x,2y—-3z)

4) (6x,2y—2z)

26. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2,2, 1), (1, 2, 2) :

(1) %, 0, 0]
o o)
o (149
4 10,0, %j

27. The linear transformation T : R? — R? defined by 7(1, 0) = (2, 3), T(0, 1) = (5, 6) is :

(1) one-one and onto

(2) one-one but not onto

(3) onto but not one-one

(4) neither one-one nor onto

60579/(B)

P.T.O.



28. The norm of vector U = (2, -3,6) is:

(1) 8 (2) 6

(3) 7 4 5

29. LetT: U — V be alinear transformation where U is a finite dimension. Then :

(1) rank(7) + nullity(7) = dim U

(2) rank(7) + nullity(7) = dim V

(3) rank(7) =dim U

(4) rank(7T) = nullity(7)

30. Normalize the vector U = (1, -2, 5) is :

" {5 T 7o)

® {5 7 )
> {7 75
“ {7 7l

60579/(B)



31.

32.

33.

34.

35.

11
Consider the linear transformation in R’ given by y = AX where A=|1 2
1 3
image of X =(2,0, 5) is :
(1) (12,27, 17) (2) (17,12,27)

(3) (27,12, 17) 4) (12,17,27)

Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is :

(1) atmost 1 (2) atleast 1

(3) exactly 1 (4) None of these

W WL N

. Then

Let V be a finite dimensional inner product space and W be a subspace of V. Then :

O V=wew' an wtt=w
(1) Only I is true (2) Only II is true
(3) Both are true (4) None of these

Let 7, : U—V and T, : V— Wbe two linear transformation. Then :
(I) If 7,7, is one-one, then 7| is one-one

(ID) If 7,T; is onto, then 7, is onto

(1) Only ILis true (2) Only II is true

(3) Both are true (4) None of these

The finite dimensional vector space V(F) is the direct sum of its subspaces W; and W,

such that dim W} =2, dim W, =3. Then dim V'is :
() 2 2) 3

3) 5 (4) 6

60579/(B)

P.T.O.
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36.

37.

38.

39.

40.

If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in R>. Then the

value of m is :
(D 1 ) 3

3) 5 (4) None of the above

Let U, V be elements of an inner product space such that U ll=3, IVI=5,
NU+VI=8,then lU -V Il is :

(1) 2 (2) /34
3) 0 (4) None of the above

Every field F is a vector space over itself of dimension :

(D 1 (2 2

3) 3 4 0

If Wis a subspace of V such that dim W = m and dim V = n. Then :

(1) m#n (2) m<n

3) m=n 4) m>n

A bijective linear transformation is called :
(1) homomorphism

(2) monomorphism

(3) epimorphism

(4) isomorphism

60579/(B)
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41. Let U, V be normal vectors in an inner product space V s. t. U +V Il=1. Then

NU-=VI is:
(1) 3 2) 1
3) 0 ) 2

42. Letu,ve V.Then U +vII<IU I+l vll. This result is known as :
(1) Bessel's inequality (2) Cauchy-Schwarz inequality
(3) Triangle inequality (4) None of these
43. Which is an orthogonal set ?
(1) {(1,0,1),(1,0,-1) (0, 1,0)}
(2) {(1,0,1),(1,0,-1) (1,0, D)}
3) {(1,0,1),(1,0,-1) (0, 3, 4)}

(4) None of these

44. Let w be a subspace of R4(R) generated by the vectors u; = (1, 2, 3, -2) and

uy =(2,4,5,—1). Then dim w is :
(1) 1 ) 2
(3)3 4) 4

45. Which of the following is not a subspace of R
(1) {(x,0,0): xisreal}
(2) {(a,a+ b, a+2b):a,breal}
3) {(a,a —b,b): a, breal}

4) {(a, b, ¢):a,b, cintegers}
60579/(B)

P.T.O.
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46.

47.

48.

49.

50.

Let V be a vector space over the field F of dimension n. Consider the following

statements :

() Every subset of V containing n elements is a basis of V.

(IT) No linearly independent subset of V contains more than n elements.
Which of the above statement is/are correct ?

(1) (I) only

(2) (ID only

(3) Both (I) and (II)

(4) Neither (I) nor (II)

The set W of ordered triplets (q;, a,, 0) of R> has dimension :

(D1 (2) 2
3) 3 4) 4
Largest Linearly independent subset of R? contains ................ elements.
(1 (2) 2
3) 3 “4) 4

The finite dimensional vector space V(F) is the direct sum of its subspace W; and W,
such that dim W| =2, dim W, =3. Then dim Vs :

(1) 2 2) 3
3) 5 “4) 6
Let V be the vector space of all polynomials of degree < n over R. Then dim Vis :

(1) n 2) n—1
(3) n+1 4) n®

60579/(B)



1. Let ey, e,, e3 denote the standard basis of R*. Then aey + bey + ce3, ey, e318 an

orthonormal basis of R® iff :
(1) a0, a>+b> +c? =1
2)a=1,b=c=0
B)a=b=c=1

@) a=b=c

2. Let V(F) be the vector space of all polynomials is x in which an inner product is
1

defined by (f,g) = If(x)g(x)dx. Then for fix)=x+ 2, g(x) = X2 —2x -3, <f, g>1is:
0

5
(1) 5
-37
@ —°
5
(3) 2
37
4) 71
3. The dimension of C(R) is :
(1) 1 ) 2

3)3 4) 4

4. Let T:R> — R® be a linear transformation given by T'(x; —x,) = (X + X, X — X, X,).

Then Rank T'is :
() 0 2) 1
(3) 2 4) 3

60579/(C) P.T.O.



5. Consider the mapping :
(D T:R - R*Tx,y,2)=G+1,y+2)
) T:R> = R, T(x,y) = xy
) T:R> — R?, T(x, y, 2) = (Ixl, 0)
Which of the above are linear transformation ?
(1) (D, (II) and (I1T)
(2) (I) and (III) only
(3) (II) and (III) only
(4) None of these

6. LetU=(1,1,1),V=(1,2,-3)and W=(1,—-4,3)in R>. Then which of the following

is not true ?

(1) Uis orthogonal to V

(2) Uis orthogonal to W
(3) Vis orthogonal to W

(4) Vis not orthogonal to W

7. Let M and N be subspaces of a finite dimensional inner product space V. Then show
that (M + N)* =

(1) M+ UN* 2) Mt AN+t

3) M L (4) None of these

60579/(C)



8. Find the dimension of the vector space Q(\/E ) over Q:
(D1 (2) 2
30 “4) 3

9. The set of vectors (1, 2, 0), (0, 3, 1) and (-1, 0, 1) of V5(X) is linearly independent if :
(1) Xis set of rational number
(2) Xis set of irrational number
(3) Neither (1) and nor (2)

(4) None of these

10. For what value of K will the vector u = (1, K, 5) in V5(R) be a linear combination of
vectors v=(1,-3,2)andw=(2,-1,1) ?

(1) -8 (2) 8
3)0 4) 4
1 2 -3
11.  Write the linear transformation corresponding to the matrix 7 : RP> R0 1 1
1 0 -1

(1) T(xl,xZ,X3):(xl+2X2—3X3,X2+X3,X1—X3)
(2) T(XI,XZ,X3):(.X1+2X2—3X3,X2—X3,XI+X3)
(3) T(xl,xz,x3)=(x1—2x2 +3X3,X2_X3,X1—X3)

(4) T(.Xl,.XZ,.X3) = (.Xl —2X2 —3X3,XZ —X3,X] +X3)

60579/(C) P.T.O.



12. Which of the following is not an orthonormal set ?

(1) {(1,0,0),(0,1,0), (0,0, 1)}

o (o 8o Bpao)

3) {(3,0,4),(-4,0,3),(0,4,0)}

3 4\(-4 3
@ {3o3)(F 000}

13. Let T; :R> = R? such that i(x, 020 =0Cx, 4 — 2, T, :R?> - R? such that
T, (x,y) = (—x, y). Compute T;T, :

(1) {75 is defined
(2) TiT5 is not defined

(4) None of these

14. LetT{:U =V and T, :V — W be two linear transformation then :
() p(1T;) <p(T)
) p(1217)=p(T>)
3) p(0a7;) > p(72)

@) p(1r1)2p(T,)

60579/(C)



15. Let the linear transformation 7; : R? = R? such that T,( x, y, 2) = (4x, 3y, —27) and

T, : R? — R? such that T, (x,y)=(-2x,y). Compute 7,1 :

(1) T,T; 1s not defined

(2) (—8x,3y —22)

(3) (8x,2y—-3z)

4) (6x,2y—2z)

16. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2,2, 1), (1,2, 2):

(1) %, 0, 0]
o o)
o (149
4 10,0, %j

17. The linear transformation 7 : R? — R? defined by T(1, 0) = (2, 3), T(0, 1) = (5, 6) is :

(1) one-one and onto

(2) one-one but not onto

(3) onto but not one-one

(4) neither one-one nor onto

60579/(C)
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18. The norm of vector U = (2, -3, 6) is :

(1) 8 (2) 6

(3) 7 4 5

19. Let7T: U — V be a linear transformation where U is a finite dimension. Then :

(1) rank(7) + nullity(7) = dim U

(2) rank(7) + nullity(7) = dim V

(3) rank(7) =dim U

(4) rank(7T) = nullity(7)

20. Normalize the vector U = (1, -2, 5) is:

" {5 T 7o)

® {5 7 )
> {7 75
“ {7 7l

60579/(C)



21.

22,

23.

24.

25.

11
Consider the linear transformation in R’ given by y = AX where A=|1 2
1 3
image of X =(2,0, 5) is :
(1) (12,27, 17) (2) (17,12,27)

(3) (27,12, 17) 4) (12,17,27)

Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is :

(1) atmost 1 (2) atleast 1

(3) exactly 1 (4) None of these

W WL N

. Then

Let V be a finite dimensional inner product space and W be a subspace of V. Then :

O V=wew' an wtt=w
(1) Only I is true (2) Only II is true
(3) Both are true (4) None of these

Let 7, : U—V and T, : V— Wbe two linear transformation. Then :
(I) If 7,7, is one-one, then 7| is one-one

(ID) If 7,T; is onto, then 7, is onto

(1) Only ILis true (2) Only II is true

(3) Both are true (4) None of these

The finite dimensional vector space V(F) is the direct sum of its subspaces W; and W,

such that dim W} =2, dim W, =3. Then dim V'is :
() 2 2) 3

3) 5 (4) 6

60579/(C)
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26.

27.

28.

29.

30.

If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in R>. Then the

value of m is :
(D 1 ) 3

3) 5 (4) None of the above

Let U, V be elements of an inner product space such that U ll=3, IVI=5,
NTU+VI=8thenlU -V I is:

(1) 2 (2) /34
3) 0 (4) None of the above

Every field F is a vector space over itself of dimension :

(D 1 (2 2

3) 3 4 0

If Wis a subspace of V such that dim W = m and dim V = n. Then :

(1) m#n (2) m<n

3) m=n 4) m>n

A bijective linear transformation is called :
(1) homomorphism

(2) monomorphism

(3) epimorphism

(4) isomorphism

60579/(C)



31. Let U, V be normal vectors in an inner product space V s. t. U +V I=1. Then

NU-=VI is:
(1) 3 2) 1
3) 0 ) 2

32. Letu,ve V.Then lU +vII<IIU I+l vIl. This result is known as :
(1) Bessel's inequality (2) Cauchy-Schwarz inequality
(3) Triangle inequality (4) None of these
33. Which is an orthogonal set ?
(1) {(1,0,1),(1,0,-1) (0, 1,0)}
2) {(1,0,1),(1,0,-1) (-1,0, 1)}
3) {(1,0,1),(1,0,-1) (0, 3, 4)}

(4) None of these

34. Let w be a subspace of R4(R) generated by the vectors u; = (1, 2, 3, -2) and

uy =(2,4,5,—1). Then dim w is :
(1) 1 ) 2
(3)3 4) 4

35. Which of the following is not a subspace of R
(1) {(x,0,0): xisreal}
(2) {(a,a+ b, a+2b):a,breal}
3) {(a,a —b,b): a, breal}

4) {(a, b, ¢):a,b, cintegers}
60579/(C)

P.T.O.
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36.

37.

38.

39.

40.

Let V be a vector space over the field F of dimension n. Consider the following

statements :
() Every subset of V containing n elements is a basis of V.
(IT) No linearly independent subset of V contains more than n elements.

Which of the above statement is/are correct ?
(1) (I) only

(2) (II) only

(3) Both (I) and (II)

(4) Neither (I) nor (II)

The set W of ordered triplets (a;, a,, 0) of R® has dimension :

()1 2) 2
3) 3 (4) 4
Largest Linearly independent subset of R> contains ................ elements.
(D1 (2) 2
3) 3 4) 4

The finite dimensional vector space V(F) is the direct sum of its subspace W) and W,
such that dim W} =2, dim W, =3. Then dim V'is :

(D) 2 2) 3
3) 5 4) 6

Let V be the vector space of all polynomials of degree < n over R. Then dim Vis :
(1) n 2) n—1
3) n+1 4) n?

60579/(C)



41.

42,

43.

44,

45.

11

A one-one linear transformation is called :
(1) homomorphism (2) monomorphism

(3) epimorphism (4) isomorphism

Let T : R* — R* be linear transformation defined by T(x1, Xp) = (X] —X5,Xy —X|,—X]) -
Then nullity (7) is :

(1) 0 2) 1

3) 2 (4) None of these

Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new
basis ¥; =(1,1,0), ¥, =(1,0,1), Y3 =(1, 1, 1) are :

(D (1,2, 1) 2) 2,1, D

3) 0,-1,2) 4 (1, 1,3)

Let V be the vector space of all 3 X 3 skew symmetric matrices over R. Then dim V'is :
(1) 6 (2) 3

(3) 4 4 9

Let T : U — V be a linear transformation where U is finite dimensional. Then

p(T) + () is :
(1) dim U (2) dim R(T)

(3) dim V(T) 4) dim N(T)

60579/(C) P.T.O.
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46. IfS={(1,1,0), (2, 1,3)} = R’, then which one of the following vectors of R® is not
in the span of S ?

(1) (0,0,0) 2) 3.2.3)

3) (1,2.3) ) [%1 ,1)

47. 1If W, and W, are linear subspace of a vector space V such that W, N W, = {0}, then
dim (W) + W,) is equal to :

(1) dim W, (2) dim W,

(3) dim W, + dim W, (4) dim W; —dim W,
48. Which of the following is not a subspace of R

(1) {(a,b,c):a+b=c;a,b, c being real }

(2) {(0,0,0)}

(3) {(a,a,z+2b):a,breal}

4) {(a,a —b,1):a, b e real number}

49. Let U be n-dimensional vector space over F and v be m-dimensional vector space over

F. Then L(U, V) is a vector space of dimension :
(1) m 2) m*n?

3) 1 (4) None of these

50. Dimension of subspace W= {(a, b, ¢) : a=—b = c} of a vector space R’ (R) equals :
(1) 0 2) 1
(3) 2 4) 3

60579/(C)



1 2 -3
1. Write the linear transformation corresponding to the matrix T : RP>RY0 1 1
1 0 -1

(1) T(xp,x9,x3) =(x) +2x5 —3x3,%5 + X3,X — X3)
(2) T(xy,x9,x3) =(x) +2xy —3x3,X5 — X3,X% + X3)
(3) T(x1,x9,x3) =(x] —2x5 +3x3,X5 — X3,X] — X3)
@) T(x1,x9,x3) =(x] —2x5 —3x3,%y — X3,X] +X3)

2. Which of the following is not an orthonormal set ?

(1) {(1,0,0),(0,1,0), (0,0, 1)}

o (o E 7o)

3) {(3,0,4),(-4,0,3),(0,4,0)}

3 4\ (-4 3
@ {30530 3)or0)

3. Let T :R> = R? such that i(x, 020 =0Cx, 4 — 2, T, :R?> - R? such that
T, (x,y) = (—x, y). Compute T;T, :

(1) 7|7, 1s defined
(2) T{T, 1s not defined

(4) None of these

60579/(D) P.T.O.



4. LetTi:U —V and T, : V — W be two linear transformation then :
(D) p(1T;) < ()
2) p(1,11)=p(T>)
3) p(021;) > p(72)

@) p(1r1)2p(T,)

5. Let the linear transformation 7} :R* > R? such that Ti(x, y, 2) = (4x, 3y, —2z) and
T, : R? — R? such that T, (x,y)=(-2x,y). Compute 7,1 :

(1) T,T; 1s not defined
(2) (=8x,3y —22)
(3) (8x, 2y —32)

4) (6x,2y—-272)

6. Find the coordinates of vector (1, 1, 1) relative to the basis (1, 1, 2), (2,2, 1), (1, 2,2) :

60579/(D)



7. The linear transformation 7 : R> — R> defined by 7(1, 0) = (2, 3), 7(0, 1) = (5, 6) is :
(1) one-one and onto
(2) one-one but not onto
(3) onto but not one-one

(4) neither one-one nor onto

8. The norm of vector U = (2, -3, 6) is :
(1) 8 (2) 6

(3) 7 4 5

9. LetT:U — V be alinear transformation where U is a finite dimension. Then :
(1) rank(7) + nullity(7) = dim U
(2) rank(7) + nullity(7) = dim V
(3) rank(7T) =dim U

(4) rank(7T) = nullity(7)

10. Normalize the vector U = (1, -2, 5) is :

{7 )

7T T

“4)

® {77 7]
) {r N r}
5 T )

60579/(D) P.T.O.



11.

12.

13.

14.

15.

. Then

W WL N

1 1
Consider the linear transformation in R’ given by y = AX where A=|1 2
1 3

image of X =(2,0, 5) is :
(1) (12,27, 17) (2) (17,12,27)
3) (27,12,17) 4) (12,17,27)

Using Cauchy Schwarz inequality, the absolute value of cosine of an angle is :
(1) atmost 1 (2) atleast 1

(3) exactly 1 (4) None of these

Let V be a finite dimensional inner product space and W be a subspace of V. Then :

O V=wews an wtt=w
(1) Only I is true (2) Only II is true
(3) Both are true (4) None of these

Let 7} : U—V and T, : V— W be two linear transformation. Then :
(I) If 7,7, is one-one, then 7| is one-one

(ID) If 7,T; is onto, then 7, is onto

(1) Only Iis true (2) Only II is true

(3) Both are true (4) None of these

The finite dimensional vector space V(F) is the direct sum of its subspaces W; and W,
such that dim W} =2, dim W, =3. Then dim V'is :

(1) 2 2) 3

3) 5 4) 6

60579/(D)



16.

17.

18.

19.

20.

If (m, 3, 1) is a linear combination of vectors (3, 2, 1) and (2, 1, 0) in R>. Then the

value of mis :
(H 1 2) 3
3) 5 (4) None of the above

Let U, V be elements of an inner product space such that U =3, IVI=5,
NU+VII=8 then IU -V Il is :

(1) 2 2) 34
3) 0 (4) None of the above

Every field F is a vector space over itself of dimension :

(H 1 (2) 2

33 4) 0

If Wis a subspace of V such that dim W = m and dim V = n. Then :

(I) m#n 2) m<n

(3) m=n 4) m>n
A bijective linear transformation is called :

(1) homomorphism

(2) monomorphism

(3) epimorphism

(4) isomorphism

60579/(D) P.T.O.



21. Let U, V be normal vectors in an inner product space V s. t. U +V Il=1. Then

NU-=VI is:
(1) 3 2 1
3) 0 ) 2

22. Letu,ve V.Then lU +vII<IIU Il + 1l vIl. This result is known as :
(1) Bessel's inequality (2) Cauchy-Schwarz inequality
(3) Triangle inequality (4) None of these
23. Which is an orthogonal set ?
(1) {(1,0,1),(1,0,-1) (0, 1,0)}
2) {(1,0,1),(1,0,-1) (-1,0, 1)}
3) {(1,0,1),(1,0,-1) (0, 3, 4)}
(4) None of these

24. Let w be a subspace of R4(R) generated by the vectors u; = (1, 2, 3, -2) and
uy =(2,4,5,—1). Then dim w is :

() 1 (2) 2
3)3 4) 4

25. Which of the following is not a subspace of R 9
(1) {(x,0,0):x1sreal}
2) {(a,a+ b, —a+2b):a,breal}
3) {(a,a —b,b): a, breal}

4) {(a, b,c):a,b, cintegers}
60579/(D)



26.

27.

28.

29.

30.

Let V be a vector space over the field F of dimension n. Consider the following

statements :
(I) Every subset of V containing n elements is a basis of V.
(II) No linearly independent subset of V contains more than n elements.

Which of the above statement is/are correct ?
(1) (D) only

(2) I) only

(3) Both (I) and (I)

(4) Neither (I) nor (II)

The set W of ordered triplets (ay, a,, 0) of R? has dimension :

(D1 (2) 2
3) 3 “4) 4
Largest Linearly independent subset of R> contains ................ elements.
() 1 (2) 2
3)3 4) 4

The finite dimensional vector space V(F) is the direct sum of its subspace W; and W,

such that dim W} =2, dim W, =3. Then dim V'is :
(1) 2 (2) 3
3)5 “4) 6

Let V be the vector space of all polynomials of degree < n over R. Then dim Vis :

(1) n 2) n-1
3) n+1 4) n?

60579/(D)
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31. A one-one linear transformation is called :
(1) homomorphism (2) monomorphism

(3) epimorphism (4) isomorphism

32. Let T:R? — R* be linear transformation defined by T(x1, Xy) = (x] —X5,Xy — X|,—X]) -

Then nullity (7) is :
(H o (2) 1
3) 2 (4) None of these

33. Let X = (1, 2, 1) be relative to standard basis. Then its coordinates relative to a new
basis ¥} =(1,1,0), ¥, =(1,0, 1), Y3 =(1, 1, 1) are :

(1 (1,2, D 2) 2,1, D
(3) 0,-1,2) @ (1,1,3)

34. LetV be the vector space of all 3 X 3 skew symmetric matrices over R. Then dim Vis :
(1 6 () 3

(3) 4 “ 9

35. Let T: U — V be a linear transformation where U is finite dimensional. Then

p(T) + 1 (T) is :
(1) dim U (2) dim R(T)
(3) dim V(T) 4) dim N(T)

60579/(D)
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36. IfS={(1,1,0), (2 1,3)} c R>, then which one of the following vectors of R> is not
in the span of S ?

(1) (0,0,0) 2) (3,2,3)
4
3) (1,2,3) 4) (51 ,lj

37. If W, and W, are linear subspace of a vector space V such that Wy N W, = {0} then
dim (W) + W,) is equal to :

(1) dim W,
2) dim W,
(3) dim W, + dim W,

(4) dim W, —dim W,
38. Which of the following is not a subspace of R 2
(1) {(a,b,c):a+b=c;a,b, c being real }
(2) {(0,0,0)}
3) {(a,a,z+2b):a,breal}
4) {(a,a —=b,1):a,b e real number}

39. Let U be n-dimensional vector space over F and v be m-dimensional vector space over

F. Then L(U, V) is a vector space of dimension :
(D m (2) m*n*

3) 1 (4) None of these
60579/(D) P.T. O.
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40.

41.

42,

43.

44,

Dimension of subspace W = {(a, b, ¢) : a=—-b = c} of a vector space R’ (R) equals :
(1) 0 ) 1

(3) 2 “4 3

Let ey, e;, e3 denote the standard basis of R®. Then aey + bey + ce3, ey, e318 an

orthonormal basis of R> iff :
(1) a0, a>+b> +c*? =1 () a=1,b=c=0
B)a=b=c=1 @4) a=b=c

Let V(F) be the vector space of all polynomials is x in which an inner product is

1
defined by (f,g) = _[f(x)g(x)dx. Then for fix) =x+ 2, g(x) = x? = 2x- 3,<f,g>1is:
0

5 -37
M 3 @ =
5 37
(3) 3 4) vy
The dimension of C(R) is :
(1 (2) 2
(3) 3 4) 4

Let T:R? — R> be a linear transformation given by T'(x; — Xx,) = (X + X5, X — X, X,).
Then Rank 7T'is :

(1) 0 @)1

3) 2 4 3

60579/(D)
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45. Consider the mapping :

(D T:R - R*, T, y,2)=G+1,y+2)

) T:R> = R, T(x, y) = xy

() T:R> — R?, T(x, y, 2) = (Ixl, 0)

Which of the above are linear transformation ?

(1) (I), (II) and (IIT)

(2) (I) and (I1I) only

(3) (II) and (III) only

(4) None of these

46. letU=(1,1,1),V=(1,2,-3)and W= (1,4, 3) in R> . Then which of the following

is not true ?

(1) U is orthogonal to V

(2) U is orthogonal to W
(3) Vis orthogonal to W

(4) Vis not orthogonal to W

47. Let M and N be subspaces of a finite dimensional inner product space V. Then show
that (M + N)* =

(1) M+ UN* 2) Mt AN+t

(3) m* 4) None of these

60579/(D) P.T.O.
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48. Find the dimension of the vector space Q(\/E ) over Q:
(H 1 (2) 2
30 “4) 3

49. The set of vectors (1, 2, 0), (0, 3, 1) and (-1, 0, 1) of V5(X) is linearly independent if :
(1) Xis set of rational number
(2) Xis set of irrational number
(3) Neither (1) and nor (2)

(4) None of these

50. For what value of K will the vector u = (1, K, 5) in V3(R) be a linear combination of
vectors v=(1,-3,2)andw=(2,-1,1) ?

(1) -8 (2) 8

3)0 4 4

60579/(D)
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