Roll No.

O.M.R. Serial No. W”EREH;' S

""""""""" 0331

Paper Code YR 1D

Question Booklet No.

(To be filled in the
OMR Sheet)

Question Booklet Series

C

B.Sc. (Part — II) Examination, 2022
(0331)

MATHEMATICS

PAPER- 1
(Linear Algebra and Matrices)

(New Course)

Time : 2:00 Hours Maximum Marks-65

e : -

0331

Teeaql : —

I.

O 0% 8l 1 99, §9 TEYRAST I 7 el

qemell o oIS, vy U FegRA®T B ARG B[R0 AR WE— FEl WY,
AT AT # forell ot g @ fawfer a1 < o Iwa! Rer) W wemedt a1 gl
39 TEgRaa ¥ 80 W & R 4 W 80 W & Saw Wl gv A 9 2
TAE T & IR I5fedd SRk W @ A i W 2| 37 a1 4 4 9991 @ & IN
TS 2 9 SR @ 9" T I 999 Sfyd 9WER £ 9 Sak e (O.MLR.
ANSWER SHEET)# SH& 3ieR dol I P! HTel T et 91 @ige U9 ¥ I71 R |
I el wemefl grr feiRa oo @ e weAl @ SoR Y 9 § @ 59 g &d
fol T3 wera: e fAfde Tl @1 & e fbaT SR |

TS YR B 3F M ©| MU B fo IaRk Wel BN, Sl & AR 3 JeM
SR |

T IR DA MoTHNRo ok 156 (O.M.R. ANSWER SHEET) ® & 33 o1
2| IR Fd # MufRa I & srerar s wEl WA T IR A e 2|
HoTH03Ro IR U5d (O.M.R. ANSWER SHEET) W 65 I foraw 9 4d S9¥
T A SR I AaEHIgdD Ue forar o |

gl Tl & IR qWerell der Red Bl 37U JETYRIPT gdelc Ud 3loTHodRo die
Q-G SUTE PR G a18 8 TN Del I IR B |

frirfe mfeo i 2

TRAYRAP Qe TR FFG: g 3R <F o [ JeAgRaer & Wi g9 weirifa BY g1 8| AR
TEYRAT # DI S &, O P e B e SHl ARG o T SRAgRAeT I 3R o |




Series-C B.Sc. - 0331 Page - 2



The system of equations given by
AX = B 1s consistent, if :

(A) e(4) = e([A,B])

(B) e(4) # e([A,B])

(C) e(4) =e(B)

(D) e(4) # e(B)

The quadratic form corresponding

to the matrix diag.[K;, K;, K3, K,] 1s:

(A) K3x? + K2%x3 + K3x% + K3x2

(B) (K1, K3, K3, Kg) (X1, X2, X3, X4)

(C) K x% + Kyx3 + K3x2 + K,ux2

(D) Kixix, + Kyx,x3 + Kaxsx, +

Kyxix4

The quadratic form corresponding

to the following symmetric matrix
0 0 1

0 1 O] 1S :

1 0 0

(A) x% + 2x,%3

(B) x3 + 2xx,

(C) x2+ 2x;x5

(D) None of these

Matrix A is saild to be

diagonalizable, if its characteristic
vectors are :

(A) Linearly independent

(B) Linearly dependent

(C) (A) and (B) both true

(D) None of these

& T RO B UOel AX = B
AfeRie Bl Al

(A) e(4) = e([A,B])

(B) e(4) # e([A,B])

(C) e(4) =e(B)

(D) e(4) # e(B)

e diag.[Ky, Ky, K3, K, )T el
THEN B

(A) K3x? + K2%x3 + K3x2% + K3x2

(B) (K1, K3, K3, Kg) (X1, X2, X3, X4)
(C) K x% + Kyx3 + K3x2 + K,ux2

(D) Kixix,; + Kyx,x3 + Kyxsx, +

KiX1X,
0 0 1
EURE I B I lo 1 olw
1 00
feeme Jwerd ©

(A) xZ + 2x,x3
(B) x2 + 2x;x,
(C) x2+ 2x;x5

(D) T U BIg e

ARE A fd@rE FEam & A g6
fiemefore afee 2

(A) TPHE:

(B) U@HHE: WA

(C) (A)3IR (B) T el

(D) & 4 B T
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If a square matrix A is
diagonalizable, then A™ is equal to:
(A) PD"P™"

(B) pDp"p~1

(C) pp"p?

(D) P"D™P

If A and B are two odd order skew-
symmetric matrix such that AB =
BA, then what is the matrix AB ?
(A) Orthogonal matrix

(B) Symmetric matrix

(C) Skew-symmetric matrix

(D) Identity matrix

A square matrix A has

characteristic equation A% — 21 +

afe U@ o e A fIFvH g ar An
RT &

(A) PD"P"

(B) PD"P1

(C) PD"P?

(D) P"D"P

A A IR B faw wfr & 1 faww
ad AgE © Wl AB = BA,
Mg AB @I 8 7

(A) DTG YT

(B) A S

(C) fdv" HHfAd 3mege

(D) TAS Mfe

@ T IRE Mo sifiemEie
TG A2 — 21+ 1 =0, Al AL

1 =0, then the inverse of the A T A s
matrix A is :

(A) A+21
A) A+ 21
(A) (B) —A+2I
B) —A+ 2]
(B) (C) —A-12I
(C) —A-12I

(D) A-2I
(D) A-2I
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The characteristic roots of a matrix 8. IARE A > IWAEE A
A are Aq 4. An, then the A4, A, A, © A A2 B
characteristic roots of A? are : aifreefre T 2Rt

A) (A, A An)?

@A) (A2, n) (A) (A, Ay )2
1 1 1

B) 5,5 V3 1 1 1
77 7 R ———

(C) A%,75,......... A2

" (C) A3, 4%,........ A2

(D) None of these : :

(D) 3T ¥ BIS TEI

Which of the following statements 9. frfeRad & 3 o9 A1 $F WEl el

are not correct ? 80

(A) Characteristic roots of a

(A) BRRE RE & 9l
Hermitian matrix are all real.

(B) Characteristic roots of a Skew SIERIEIRED el dike 9% |
Hermitian matrix are purely (B) fvg  =HiRRM e & o
real.

AMTEIfd el qoid: aRafdd 2 |

(C) Characteristic roots of an
orthogonal matrix are of unit (€)  cFPITT® e ®
modulus. Tl BT HS TP |

(D) Characteristic roots of a .

(D) Uhd IE & AMerefe Hqai
Unitary matrix are of unit
&1 OIS TP 2 |
modulus.
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10. The characteristic roots of the  10. 1 0 0
AgE [0 2 1@ IS T =
1 0 O 2 0 3
matrix ([0 2 1]are:
2 0 3 (A 1,2,3
B) 0,1,2
©) 2,3,4
©) 2,3,4 _ :
(D) T | BIg ToI
(D) None of these
11. The characteristic roots of an 11. U qU%H ML & JIMAENG 4o 7 -
idempotent matrix are : (A) 0
B) 1
®) (C) 031
(C) Either O or 1
(D) T0T1
(D) Neither O nor 1
12.  The system of linear equations 12.  Rgep G0 AX = B, ® 3 BNl
AX = B, will have infinite solution
I 3R Baa IS -
if and only if :
(A) e(4) = e([A4, B]) =number of (A) e(4) = e([4,B]) =R & AT
variable
B) e(A) # e([4,B]) =R @I w1
(B) e(A) # e([A, B]) =number of (B) e) (14, B])
variable (€) e(A) = e([A,B]) <& P T
(C) e(A) = e([A,B]) <number of
variable (D) ¥ | Pl Tl
(D) None of these
Series-C B.Sc. — 0331 Page - 6



13. If the solution of linear equations 13. e g ol x+y+z=
y
X+y+z=6x+2yt+t4z= 6,x+ 2y + 4z =10,2x + 3y +
102x+3y+Az=u have a Az = u &1 AfgIT & 8AIT IR
unique solution if : (A) 1=3,u%10
(A) 2=3,u#10 (B) 1# 3,1 %10
(B) /1;&3,,11;&10 (C) 123,,[1:10
(€) 2=3,u=10 (D) 2# 3,u=10
D) 21=3,u=10
14.  The solution of the system of 14, WM FHGON 2x —3y +z =
homogenous equations 2x — 3y + 0,x+2y—32=04dx—y—2z=
z=0,x+2y—-3z=04x—y —
Y Y 0l & 2 :
2z = 0 1s given by :
A x=y=2z=0
A x=y=2z=0
B = = = 1
B) x=y=2z=1 B x=y=z
© x=y=0z=1 © x=y=0z=1
D) x=z=0,y=1 D) x=z=0,y=1
15. - [ 2].. 15 1 2 :
The inverse of the matrix [3 4] 1s: SIS [3 4] Wfﬂ'@_ﬁ%
—2 1] —2 1]
A
(A) 132 7Y/l (A) 132 7Y/l
—2 3/2- [—2 3/2-
B
( ) | 1 —1/2_ (B) | 1 —1/2_
13/,  —2] 13/,  —2]
C ’ 2
( ) _—1/2 1 | (C) _—1/2 1
__1/ 17 —1/ 1
D ? 2 ]
o [ 2, o [, 2
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16. If A is a square matrix of order n  16. IT A, n ®fF &1 T AYg g 3R
and B its adjoint, then- AP geded g, dl
|AB + K I,,| is equal to; where K is IAB + K I,| TR 2 e K w
a scalar : afeer & -
A) (1Al +K)
A) (1Al +K)
B) (Al +K)
B) (Al +K)
©) (Al+K™)
©) (Al+K™)
(D) (Al +K)"
(D) dAl+K)"
17.  If A be any matrix defined by 17. U@ QME A=I,—XXX) X3
A=1,—X(X'X) X', then : gRATiYe &, -
(A) A is symmetric (A) A AT B
(B) A is idempotent (B) A @M T
(C) (A) and (B) both true (C) (A)3R (B) T 9l B
(D) Neither (A) nor (B) are true (D) 1 (A)3R T (B) WL |
18.  The scalar solution of the matrix  18. 3g FHIART A2 — 54+ 7] =0 @
equation A2 — 54+ 71 =0 is : ey gl &
1[5+i/3 0 4 V3 0
W 2[ 0 5+i\/§] ) %[ +on/_ 5+i\/§]
t[5-iv3 0 c_iv3 0
®) 2 [ 0 5-—- l\/§] (B) i[ Ol\/_ 5 _— l\/§]
(C) (A) and (B) both are true (C) (A) 3R (B)aHT T8 B
(D) Neither (A) nor (B) are true D) T (A) oR T (B) T 8
Series-C B.Sc. - 0331 Page - 8



19. The matrix A = [a;;] is Hermitian ~ 19. g A = [a;;] SRR & Ife &R
if and only if : ad IS
(A) aij = aj; , \ i,j (A) a;j = aj;, \v i,j
(B) aij = —ajl‘, \4 l;] (B) aij = _aji' \v L,]
(C) aij = —@, \4 l;] (C) aij = —@, \v L,]
D) a;; =0, V i,j D) a;=a,, vV ij
20.  For which value of ‘x’ the rank of ~ 20. ‘x’ @& f&¥ 9 & foIg 3Megg
1 5 4 1 5 4
thematrix A =0 3 2 |1s2? A=lo 3 2|dfec2efi?
x 13 10 x 13 10
A) 3 (A) 3
(B) 2 (B) 2
©) 1 ©) 1
(D) 0 (D) 0
21.  The rank of the matrix- 21. 1 1 1
I |b+c c+a a+b| @
1 1 1 bc ca ab
b+c c+a a+b|, whose any . _
bc ca ab Eﬁ%%,\_r@a,b,cﬁﬁiﬁgﬁa?a?
two of a, b, ¢ are equal but different ¥ frT ded TP A=
from the third one : (A) 0
A) 0 B) 1
(B) 1 ©) 2
€ 2 D) 3
(D) 3
Series-C B.Sc. - 0331 Page - 9



22. If A and B are Hermitian matrix 22. I A 3R B HRRA SIS g o8l
such that 4% + B? = 0, then which A2 4 B2 =0 a1 Frfafad & Q@ @9
. 0
of the following is correct ? T o T R 7
(A) A*=AB*=B (A) A>=A,B*=B
B) A*=1,B=1 (B) A*>=1,B?=1
© 4=05=0 (C) A=0,B=0
(D) None of these : .
(D) T A B e
23. The necessary and sufficient 23. f&fl T o Agg A @ GoshHuIg
condition for a square matrix A to R M & foru amawges Uq ygi|
be invertible is that : o 2
=0 @) lal=0
(B) 14]#0 B) |40
©) lAl=1 © 1Al=1
(D) None of these : :
(D) T A B T
24. A square matrix A is said to be 24. TF qif AT A U AT Dl
unitary matrix, if AA* is equal to : g, It AA* WK & :
(A) A (A) A
(B) A*(conjugate transpose of A) (B) A*(A @ w aRafse 3TE)
(C) I (identity matrix)
(C) 1 (e HMege)
(D) 0 (Zero matrix)
(D) 0 (A A1)
Series-C B.Sc. - 0331 Page - 10



25.  For which value of x will the matrix  25. x & f&g a9 & fou SIS
given below become singular ? 1 x 3
3 4 5] FpHlry g ?
1 x 3 4 5 6
s 15l
4 5 6 (A) 2
(A) 2 B) 4
(B) 4 ©) 6
© 6 D) 0
(D) 0
26. _[ab  b? : 26. _[ab  b? i
If A= [—az —ab] be a nilpotent e A= [—az —ab] Udh EPIHTC?[
matrix, then index of A is : ARE 8, AT A T GAD® 3 :
A) 0 (A) 0
B) 1 (B) 1
€ 2 C) 2
(D) None of these (D) = A PR TE
27. A square matrix A is involuntary  27. U® I AT A IBH A T IS
matrix if and only if : 3R Baor I -
(A) 4% =4 (A) A2=4
(B) 4% =1 B) A2=1
(©) A*=0 © A2=0
(D) None of these (D) =T ¥ B T
Series-C B.Sc. - 0331 Page - 11



28. If A is a non-singular matrix of 28. IR n W & T& FYapAUE IR
order n, then |adj 4| is equal to : A, 1 |adj A| TR 2 -
% 1 () 14
B) 14" B) |4
(©l4i (© 14l
(D) |AI"™ D) |41
29. A square matrix A is skew- 29. UG @ qGE A, v wfq @ fowH
symmetric of odd orders, then : A
(A) lAl=0 (A) 4] =0
B) [A]#0 (B) |A] £ 0
(C) (A)is true but (B) is not true © (A)TE & 3T (B)TE T 2
(D) (B) is true but (A) is not true Oy (3% & A (A) T 8 2
30. If A and B be any two square 30. IR A 3R B P I I AAE
matrix, which of the following PR 3 B T U T ?
statement are correct ? (A) (A+B)(A—B)=A%—AB +
(A) (A+B)(A-B)=4"— BA — B?
AB + BA—B* (B) (A+B)(A—B)# A2 — B?
(B) (A+B)(A~-B)#A® B (C) (A)WE 2 A (B) W T &
(C) (A)is true but (B) is not true D) (B & 3 () 7 T B
(D) (B) is true but (A) is not true
Series-C B.Sc. - 0331 Page - 12



31. The pOintS (xliyl)l (x2ly2) 3L ﬁﬁ (xll yl)l (x21 }’2) 3ﬁq (X3, }@)QEF’
and (x3,y3) are collinear, then the x; y; 1
WG gl A |x, y, 1| @
x1 y1 1 X3 ys 1
rank of the matrix |x, Yy, 1|is:
X3 y3 1 difc 2 :
B) Less than 3
®) (B) 39 &
(C) (A) and (B) both true _
(C) (A)dR (B) 3HI HEl
(D) None of these
(D) T A B e
32. 1 1 1 32. 1 1 1
The rank of the matrix ll 1 1] g (11 1| @ PIfe 2 :
1 1 1 1 1 1
1S : (A) 3
(A) 3 (B) 2
B) 2 ©) 1
© 1 (D) 0
(D) 0
33. A linear transformation T from a 33. Udh Rgd wU=RUl T WY Afe
vector space U(f) to vector space U(h) 3 e Jufie V(f) T J9Ed 8,
V(f) is called epimorphism if and AT FETa L IR ok daat IR
only if : .
(A) dimV=Rank T
(A) dimV =Rank T ) )
(B) dimV=dimU
(B) dimV=dimU .
(C) Rank T = dim (kernel of T)
(C) Rank T = dim (kernel of T) . .
(D) dim V = dim (kernel of T)
(D) dim V =dim (kernel of T)
Series-C B.Sc. - 0331 Page - 13



34. A bilinear form f on a vector space  34. IRy WA V() ® f 16 g Rad
V() and f(x,y) =f(y,x),Vx,y € a8 3R f(x,y) =
V,then fis: f(y,x),Vx,yEV?ﬁf%:

(A) Linear (A) g
(B) Hermitian
(C) Symmetric ®) AR
(D) Skew symmetric (©) e
(D) fdwH FwfAd

35. If @ and f are orthogonal unit 35. 3R « 3R B, MR [HHa FAE V
vectors in an inner product space V, D AIPIOTH Thld! AT &, a 3R
then the distance between a and f8 B 3 "D @ 2
1S : (A) 1
A) 1 (B) 2
(B) 2 ©) VZ
(© V2 (D) V3
D) V3

36. If W, and W, are subspaces of a  36. Ife w, 3R W, aRMT fHy R
finite — dimensional inner product TOAHH e & SugHe g ol
space, then the value of (W; + (W, + W,)*: &7 9 2 -

Wo)tis : 1 1
(A) Wi+ Wy g o
(B) Wituwys ®) Wll n WZL
1 2
C) Witnws D) o7 PE 7S
(D) None of these

37. If two vectors @ and f in a real 37. AT a 3R B, IRAMP MR Ul
inner product space are orthogonal, Fafe & < 9y & 3R cadiftie ©
then the value of ||a + B]|? is : (e + B2 @1 A & :

(&) llall? + 181 + 2181 @ lall? -+ 1812 + 22lg]
B) lldl? + 1B + (o B) + (8,0 B) Tl + B2 + (@ ) + (B,
(© llall? + 1811 © Il + 112
(D) None of these (D) T W e T
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38. If S={aj,ap ....,ay} be an 38. T S={a;,ay ..., a,) 3K
orthogonal set in an innerproduct Ol Wi V & [ dqaiiD
space V. If vector B €V, then T I ,BEV,Fﬁ
p e
n n
Z 1B, a)l? < 111 is called : 218, @)l < || 2weerd & :

(A) Bessel’s inequality (A) T A
(B) Schwarz’s inequality (B) ISl 3
(C) Triangular inequality © aﬂﬁl hR IFFAT
(D) None of these (D) S ¥ Ig el
39. Normalize of the vector 39. Jdoem wWe R3  H |l
(—l 2 —1) in the Euclidean space 12 1
2’3’4 P (=32, )@ s g
R3is:
(A) (6,8,-3)
(A) (6,8,-3) )
1 (B) =(6,8,-3)
(B) =(6,8,-3)
©) (6,8-3)
(68-3) V109
©
(D) None of these (D) ¥ 3 Dl T

40. If a=(2,3,4) €V5(R), then the 40. IR a=(2,3,4) € Vs(R)A |lal®
value of ||a|| is : A9 2
(A) 5 (A) 5
(B) V29 (B) V9
< 9 ) 9
(D) V39 (D) V39
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41. If a and B are vectors in an inner 41, AT o AR B FW TG WARE
product space V(F), then the value V) & R L flatBll?+
of lla+ B2 + llt = BII? s : la— B2 1 7 2
(A) 2l + 211Bl1* + 2(a. B) - (A) 2llall? + 201BI17 + 2(a, B) -
2(8,) 26,0
(B) 2ledl”+ 21BI" = 2( ) + ®) 2llall? + 20BI - 200, ) +
2B, 2(B,0)
(©) 2l +2IIBI2 © 2l + 20612
©) 2(a,B) +2(6.) (D) 2(a,B) +2(B, )
42. In an inner product space V(F), 42. @ TH%d WA V(F) #
then |(a, B)| < |(a, B)] <
(A) lallp] (A) lallp]
®) lalligl ®) lalligl
© lalll © lalligl
) llalli] ) llaliBl
43. In an inner product space V(F), 43. &M ToHwa wAfe V(F) # &l
where «,f,y €V and a,b €F, a,B,y€EV IR abeF,
then the value of (@, af + by) is : (@, af + by) B A & :
(A) (@.af) + (@ by) (A) (a,ap) + (a by)
®) plea)ty@h) (B) fla,a) +y(a,b)
© ala.f)+bay) © alap)+b@y)
(D) None of these D) T B T
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44. The rank of the quadratic form  44. fgurdl WHEM x2 — 2x,x, + 2x% @l
xZ2 — 2x,x, + 2x2 is : P
(A) 4 (A) 4
B) 3 (B) 3
© 2 ) 2
D) 1 (D) 1

45. The quadratic form ax? + 2hxy + 45.  ax?+ 2hxy + by? (& [gordl q#emd
by?, then the matrix is : 2, I 3ME BT -

‘4 b _ _

A) ¢ a b

h A |, 4l

‘a h] - .

a h

® lp B) |, 4l

‘a h] - :

a h

© lp sl © |, 5l
a I

a h

B o o |5 ]

46. If f be a bilinear form on V,(R), 46. IR £ V,(R) & ®13 fgRad Fwera
defined by f((a,b),(c,d)) = f((a,b),(c,d)) = 2ac — 3ad + bd
2ac — 3ad + bd, then the matrix of N1 uRWIRg € a9 f &1 T QIR
f relative to the basis {(1,0), (0, 1)} IR {(1,0), (0,1)} & AT 3 :
1S : ) .

2 -1
2 =1 (A) 0 2
(A) _ _
0 2 g [2 -1
2 —1] ® 2 o
(B) _ _
2 0 2 2
: : © 11 o
2 2 - -
© |(_
—1 O 2 0
oy [ 2 0 ®) [—1 2]
O (L1 5l
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47.  If {f;,f,,f3} is the dual basis of the ~ 47. AR W@ WA R3(R) & IMWR
basis  {(1,0,0),(0,1,0),(0,0,1)} {(1,0,0),(0,1,0), (0,0, 1)}& Tl
of vector space R*(R), then which TR {f,,f,, ;)2 A Frfoiad § a4
of the following are correct ? @ HoF S
W habo=ababa= (A) f(ab,0) =a,babd) =b,
b,f3(a,b,c) = ¢ f;(a,b,c) =c

(B) fi(a,b,c) =b,f(ab,c) =c, (B) f,(a,b,c) =b,f,(ab,c)=c,
f;(a,b,c) = a f;(a,b,c) = a

(C) fl (al b: C) = fZ (al bl C) =a, (C) f1 (a, b, C) = C, fz (a, b, C) =4,
f;(a,b,c) =b f;(a,b,c) =b

(D) None of these (D) $TH U PIg el

48. If Wis m-dimensional subspace of 48. 3IT m-f[99g W, n-fdi Afcwr w9
an n-dimensional vector space V(F) V(F) &1 Iumie 3 gk WoOW @
and W° is annihilator of W, then

RGN &, A dim WO &I A1 ¢ :
value of dim W? is :
(A) n
(A) n
(B) m
(B) m
(C) n+m
(C) n+m
(D) n—-m
(D) n—-m
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49. If V be an n-dimensional vector 49. I V, &3 F W n-fA9y afewr wafe
space over the field F. If S is any gl Al s, v ol o REfECED) g
subset of V, then S°° is equal to : 500 MR 3
B) [LO)]° B) [LE)°
(€) S ©) s
D) L(S) D) L(S)

50. If fis a linear functional on an n-  50. 3¢ f, n- fAi Al e V() W
dimensional vector space V(f) and a Th WRIh Ho-d & AN Th Riki20]
set. N={xeV:[xf] =0} is a N={xeV:[xfl=0},v(® @
subspace of V(f), then dimV is fre 2 A dim V 'y
equal to : *)

n
A) n
) (B) n+1
(B) n+1 © n_1
(C©) n-1 D) 0
(D) 0

51. If A and B be two square matrix of 51. I A 3R B, F & W n DI & Tl
order n over the field F. Which of @ g 7| el § W @ W
the following not correct ? BT W T & 7

A) t A+B)=t A+t
(A) trace (A+B)=trace A + trace B (&) trace ( ) = trace race
B
(B) trace (AB) = trace (BA) (B) trace (AB) = trace (BA)
(C) if A and B are similar than (C) I A 3N B 99 € dI trace A
trace A = trace B = trace B
(D) None of these (D) T ¥ Pl Tl
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52.  If W; and W, are subspaces of a  52. 3 W, 3R w, s e v Cl
vector space V, and if V=W, @ SIHEfe g, 3R AT V=w, ®dW,,
W,, then W + W, is equal to : WO+ WO TR L
1 2 :
(A) V (A) V
(© v © v
(D) None of these D) SEE e
53. If U(F) and V(F) be two finite 53. IR UF) IR V(F) T Rfa el
dimensional vector space are Fafe W ¥ gfe oiR ot afe
isomorphic if and only if : A) U=V
(A U=V
B) U=V
B) U=V
(C) dimU # dimV
(C) dimU # dimV
(D) dimU = dimV
(D) dimU =dimV
54.  If W; and W, are two subsets of a  54. If¢ W, 3R w, dfesr 94t v G|
vector space V and W; € W,, then Rk g AR w,cw,ad
which of the following correct ? ArfoRed § § @19 @ 98 & ?
(A) W10 = WZO (A) WO — WO
1 =W
(B) W10 c WZO (B) WO C WO
1 =W,
(C) WZO c W10 (C) WO C WO
2 =Wy
(D) W10 < WZO (D) WO < WO
1 =W,
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55. If T be a linear transformation of 55. 3Ife T 9y W V,(R) W
the vector space V,(R), defined by T(a,b) = (2a — 3b,a + b) FIR
T(a,b) = (2a —3b,a+b). The TRefid ve Y SURRT £ B
matrix of T relative to the ordered SR {(1,0),(0,1)} EN iR
basis {(1,0), (0,1)} of V,(R) is :

_ _ : JEE T R
W [2 1 _ _

—3 1] (A) 2 1

) . —3 1
® [ 2 3

. ® |~

_ ; L 1 1
© [; 7 2 -3

11 © |7 ~

_ 11 1
(D) 1 O]

0 1 1 0

® |y 7

56. A linear transformation T:V — W 56. Ud REE|R| YR T:V —
is invertible if and only if : W G 2 gfe 3R dad Ife
(A) T is singular (A) T Rt 3
(B) T is non-singular B) TRk =
(C) T is many one ©) s

T 95U
(D) None of these _ _
(D) T ¥ BIg el

57. A linear operator T on R? defined 57. R? R U& N ¥oRé T,T(x, y) =
by T(xy) = (ax+ By, yx+ &y) (ax + By, yx + 8y)gRT UR™INT &,
will be invertible if and only if : Wﬂﬁ—q 21T afe &R et Il
(A) a6 =fy =0 (A) a6 -y =0
(B) ad+py=0 (B) ad+fy=0
C) a6 —pPy#0 (©) ab— By %0
D) ad+py#0 (D) ab + By # 0
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58. If T, and T, be linear operators on  58. I} R? W W GIREG T,3R
R? defined by T;(a, b) = (b, a) and T,, T;(a,b) = (b,a) 3R T,(a,b) =
T,(a,b) = (a,0). Which one of the (a,0) ERT TRYRT 2| A=l § @
following is correct ? B T T a R 2
(A) T4T, =T,T

v a A) TWT, =T,T;
B) TiT, # T,T
®) LT = hh (B) TiT, # T,T;
©) T, =T
D) ' th © T =T,
D) None of these : :
(D) T ¥ BIg el
59. If T:R? > R? be a linear operator  59. 3¢ T:R® - RET(x,y) = (x—y,y)
y
defined by T(x,y) =(x—y,), ERT TRWIG g WoRe &, @
then T?(x,y) is equal to : T2(x,y) TR & :
(B) (22 =9.3) (A) (2x=y,y)
©) (2x=y.2y) ©) (2x-.2y)
D) (x—2y,y) (D) (x—2y,y)

60. If T be a linear transformation from ~ 60. Ife T wfeyw W UF) ¥ e
a vector space U(F) into a vector e V(F) T B XY HU=R € |
space V(F). Suppose U is finite U TRftg fdig 2 qa—
dimensional, then- )

rank (T) + nullity (T) P RR T
rank (T) + nullity (T) is equal to :
(A) dmU+dimV
(A) dmU+dimV
(B) dimV
(B) dimV
(C) dimU
(C) dimU _ _
(D) T ¥ 3§ &I
(D) None of these
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61. The dimension of the range space  61. W W®UFRY T & IR FARE &
of linear transformation T is called: fa T FEah ©
(A) Range space of T (A) T & IR Al
(B) Rank of T (B) T & dife
(C) Null space of T (C) T I HHte
(D) Nullity of T (D) T & Il
62. If T:V,(R) » V3(R) defined as 62. 3T T:V,(R) - V5(R),T(a,b) =
T(a,b) =(a—b,b—a,—a) is (@—bb—a—a)d wRRT Y
linear transformation, then rank of S Y g g Sy
Tis:
A) 0 (A) 0
B) 1 B) 1
©) 2 ©) 2
(D) 3 (D) 3
63. If  Ty:V3(R) - V5(R) and  63. I T:V;(R) > V,(R) 3R
T,:V5(R) » V,(R) be the linear T,: V5 (R) = V,(R)T,(a, b,c) =
transformation defined by (5a,2b + ©) IR T,(ab,c) =
T,(a,b,c) = (5a,2b + ¢) and (a—cb), W iR e
T,(a,b,c) = (a — ¢, b), then 3T, —
HUIRY 8, 9 3T, — 4T, ©
4T, 1s :
(A) (11a+ ¢, 2b + 3¢) (A) (11la+c,2b+ 3c)
B) (11a+ ¢,2b — 3¢) (B) (11a+c,2b—3c)
(©) (1la—c,2b +3c) (€ (11a=c,2b+3c)
(D) (11a —c,2b — 3c) (D) (11a—c,2b— 3c)
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64. The set S={a+ibc+id} is a 64 g S={a+ib,c+id} © 9
basis for the vectors space C over e C (R) T MR €, A 3R Baal
R, if and only if : I
(A) ad—bc=0

(A) ad —bc=0
(B) ad —bc#0

(B) ad —bc#0
(C) ad+bc=0

(C) ad+bc=0
(D) ad +bc #0

(D) ad +bc #0

65. The vector space V is the direct 65. URY T V, Tqd I 3NN
sum of two disjoint subspaces U ITgEe U IR W &l aﬂﬂﬁq IR Tl
and W, if and only if : 3 gfe N Baa Il
(Aa) V=U+W A) V=U+W
B) V+U+W B) V+U+W

U U
© V= © v=y
(D) U+W =+ {0} (D) U+ W # {0}

66. The dimension of a vector space 66. (1,-2,3,—-1) 3R (1,1,-2,3) q
spanned by (1, -2,3, —1) and \_rﬁ%ﬁ Q:Iﬁ'?T W EF;'\T ﬁ":ﬂ % :
(1,1,-2,3) is:

A) 1
A) 1
(B) 2
(B) 2
C) 3
©) 3 (©)
(D) 4 (D) 4
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67. If V=R,W ={(a,0,0:a€R}, 67. aRv=r W =1{(a,00):ac
then dim () is equal to R}, dim (%) ot 2 :
®) 0 (A) 0
B) 1 ®) 1
©) 2 ©) 2
(D) 3 D) 3
68. If W be a subspace of a finite 68. 3IT W Ay Fufe v &1 te uRfaa
dimensional vector space V and A SgEERe ¥ @R dim V=
dim V = dim W, if and only if : dimw, 3R @R 39 aR
A V=W @) V=W
®) V=W B) VW
C) V+W=0 © Viw=0
(D) None of these D) T B T
69. If W, and W, be two subspaces ofa  69. Ife W, 3R W, Ifew Fafe v(F)a
vector space V(F), then the value 3 IWERE § a1 (W, + W,) @ "M
of (W, + W,) is equal to : R S
(A) L(W,NW,) (A) LW,NW,)
(B) L(W,UW,) B) LW,UW,)
(©) L(Wy) - L(Wy) (©) LW - L(W,)
(D) None of these D) & P T
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70. The dimension of a vector space  70. 2x3 3Jg o W 9y e V(F)
V(F) of all 2x3 matrices is : @) fomr gnft
(A) 4 (A) 4
(B) 5 B) 5
©) 6 ©) 6
D) 9 (D) 9
71.  If W; and W, be district subspaces  71. Ife W, 3R w, sy e v Cl
of a vector space V. If dim W, = 4, -3 SugEfe 2| IR dim
dim W, =4 and dim V = 6, then ) )
W, =4, dim W, =4 3R dim V =
the possible dimension of W;NW, _
6, q W, NW, &1 Fwfad faar gr:
1S :
(A) 4,6
(A) 4,6
B) 2,4
®) 2,4 ®
©) 3.4 () 3,4
D) 2,3 (D) 2,3
72.  The vectors (P,0,0),(0,q,0) and 72. ¥ (p,0,0),(0,q,0) 3R (0,0,r)
(0,0,7) are : g
(A) Linearly dependent (A) THETT: WA
(B) Linearly independent :
(B) UPHNRIT: e
(C) (A) and (B) true
(C) (A)3R (B) 3§
(D) None of these _ _
(D) T 9§ I TaI
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73.  Which of the following statement  73. fy=forRad & @19 &1 HUF Wl 7ol © -
are not correct : A) fer wldwr wfe @1 q
(A) Union of two subspaces of a JuEAfedl P W STERE Tel

: BT |
vector space is not a subspace.
, B) fexit Wy wwie @& @
(B) Intersection of two subspaces
STl FT I IuqHle
of a vector space is a
BT |
subspace.
©) f&= 9w wfe @ @
(C) Union of two subspaces of a _ _
SyeHftedl &1 WY IueARe B
ector space is a subspace iff :
veetor SP P IR Fad AR PR G, W A
one is contained in the other. AT |
(D) None of these (D) ST q DS TS

74. if X, y, z are linearly independent ~ 74. Ife wfey WA V(F) & AT x, vy, z
vectors in a vector space V(F), Wi @A 2, TRl F dleutd el
where F is the field of complex FT L A x+ Y. X—y. x—2y+
numbers, then x +y, x—y, x —

Z % :
2y + z are : _
(A) X9 WA
(A) Linearly independent
(B) Y9N WA
(B) Linearly dependent
REiRiCEIR]
(C) Linearly Span ©
(D) None of these (D) FH ¥ Il Tl
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75. If the vector (1,x,5) is a linear 75. 3dfe WA (1,x,5) WM a, =
combination of the vectors a; = (1,1,1), a, =(1,2,3) 3R a; =
(L11), @z =(1,23) and as = (2,—1,1) o1 Y& Fae & a x
(2,—1,1) then the value of x is : q
A) 1
(A) A) 1
(B) 2 B) 2
C) -1
(©) © -1
D) -2
D) D) 2

76.  How many vectors are there in the  76. AT FHE V, (F), 4 foa afew g,
vector space V},(F), where F be the el F,I(P) & &4, P Ud J9Y =T
field I(P), P being a prime number: 3.

(A) P (A) P
(B) P ®) P
(C) n ©) n
D) B

D) R D) P,

77.  If the vectors 77. I Gy wAfe R3(R) & T
(0,1,2); (x,1,0); (1,x,1) of the (0,1,x), (x,1,0); (1,x,1)  VHHRE:
vector space R3(R) are linearly e E T
dependent, then the value of x is :

(A) 0
(A) 0
(B) +V2
(B) +V2 .
(C) (A)3R (B) IH ¥
(C) (A) and (B) both true
(D) T ¥ BIg el
(D) None of these
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78.  AsetSconsist (n+ 1) vectorsofa  78. Th WIS uRfra fi wfewr
finite dimensional vectors space e V(F)H (n+ 1)IRY @@
V(F), and dimV = n, then set S is: JRdim V=nt ?ﬁﬂﬂﬁm S &
(A) Linearly independent (A) THHdd:

(B) Linearly dependent (B) TdhHMdd: W
(C) (A) and (B) both true (C) (A)3IR (B) Tl 9
(D) None of these (D) T W By el

79. IfX =(0,2,—4);Y = 79. AR X=(02-4); =(1,-2,-1)
(1,-2,-1and Z=(1,-4,3) be 3R Z = (1,—-4,3) & qRafd® Aqfeq
vectors in R3, areal vector space. e R3 & ey 2| Fefafed § 9
Which one of the following e L
correct?

A X=Y—-Z
A X=Y—-Z

B) Y=2Z-X
B) Y=2-X

©C) Z=X-Y
©C) Z=X-Y

D) Z=X+Y
D) Z=X+Y

80. Which of the following is a vector ~ 80. fy=foiRgd § q HH— ey wHe
space? 27
(A) R(O) (A) R(C)

(B) QR) (B) QR)
©) QQ ©) Q)
(D) Z(N) (D) Z(N)
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Note:

DO NOT OPEN THE QUESTION BOOKLET UNTIL ASKED TO DO SO

Examinee should enter his / her roll number, subject and Question Booklet
Series correctly in the O.M.R. sheet, the examinee will be responsible for
the error he / she has made.

This Question Booklet contains 80 questions, out of which All 80
Question are to be Answered by the examinee. Every question has 4
options and only one of them is correct. The answer which seems
correct to you, darken that option number in your Answer Booklet

(O.M.R ANSWER SHEET) completely with black or blue ball point

pen. If any examinee will mark more than one answer of a particular
question, then the first most option will be considered valid.

Every question has same marks. Every question you attempt correctly,
marks will be given according to that.

Every answer should be marked only on Answer Booklet (O.M.R
ANSWER SHEET).Answer marked anywhere else other than the

determined place will not be considered valid.
Please read all the instructions carefully before attempting anything on
Answer Booklet(O.M.R ANSWER SHEET).
After completion of examination please hand over the Answer Booklet

(OOM.R ANSWER SHEET) to the Examiner before leaving the

examination room.

There is no negative marking.

On opening the question booklet, first check that all the pages of the
question booklet are printed properly in case there is an issue please ask the

examiner to change the booklet of same series and get another one.
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