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

A

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 SIS, vy U FeAgRAdT B ARG B[R0 AR WE— Fal WY,
I AT # forell ot g @ fawfr a1 < o Iwa! Rer) W wemedt a1 2l
39 TEgRaa ¥ 80 W & R & Wl 80 W B Saw Wl g fA 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 3 P! &Tel T il 918 @ige U9 o 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 W B 3F M ©| MU B fo Iak Wel B, Sl & AR 3 JeM
SR |

T IR DI MoTHNRo ok 156 (0.M.R. ANSWER SHEET) ® & 33 oH
2| IR Fd # MR I & srerar s wEl WA T IR A e 2|
3HoTH03Ro IR U5d (O.M.R. ANSWER SHEET) W 65 *I foraw 9 4d S9¥
T A SRl Bl ArEHIgdD Ue forar o |

gl Tl & SwRIw qWerell der Red Bl 37U JETYRIPT gdeic Ud 3loTHodRo die
Q-G SUTE PR G a1e 8 TR Del I IR B |

fritfea mfem 781 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-A B.Sc. - 0331 Page - 2



Which of the following is a vector
space?

(A) R(O)

(B) QR)

©) QQ

(D) Z(N)

IfX =(0,2,—4);Y =
(1,-2,—1)and Z = (1,—4,3) be
vectors in R3, areal vector space.
Which one of the following
correct?

A X=Y-Z

B) Y=Z-X

©C) Z=X-Y

D) Z=X+Y

A set S consist (n + 1) vectors of a
finite dimensional vectors space
V(F), and dimV = n, then set S is:
(A) Linearly independent

(B) Linearly dependent

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

(D) None of these

ffofed & ¥ oH- 9ty wfe
27

(A) R(C)

(B) QR)

©) QQ)

(D) Z(N)

e X =(0,2,-4); = (1,-2,-1)
AR Z = (1,—4,3) & driide qla
e R3 & @y ¢ | Fefafad 4 &
DI el &7

A X=Y-2Z

B) Y=Z-X

C) Z=X-Y

D) Z=X+Y

U gz S uRfAd fodig e wafte
V(F)d (n+ D3Rw @@ g @R
dim V=ng o 99=3 S &

(A) UFHHRIT: €

(B) UHHNIT: WA

(€) (A)¥R (B) 3T ¥

(D) T ¥ P T
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If the vectors 4. I ARy wEfe R3(R) @ Sfew
(0,1,x); (x,1,0); (1,x,1) of the 0,1,%), (x,1,0); (1, x,1) TeHw:
vector space R3(R) are linearly W & d x BT AT
dependent, then the value of x is : A) 0
(A) 0
(B) +V2
®) V2 (C) (A)3R (B) IH T
(C) (A) and (B) both true _ _
(D) None of these ®) W AR
How many vectors are there in the 5. dfee wHfte v, (F), 4 foa afew g,
vector space 1}, (F), where F be the el F,I(P) &1 &4, P Ud 9T =T
field I1(P), P being a prime number: 3.
(A) P (A) P
(B) P ®) P
(C) n ©) n
D) R D) P,
If the vector (1,x,5) is a linear 6. e wfewr (1,x,5) IR a =
combination of the vectors a; = (1,1,1), a, =(1,2,3) Iy oy =
(1,L,1,1), a, =(1,2,3) and a3 = (2,—1,1)WWW§,ﬁXW
(2,—1,1) then the value of x is : q
A) 1 A 1
(B) 2 B) 2
©) -1 © -1
D) -2 D) 2
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if x, y, z are linearly independent
vectors in a vector space V(F),
where F is the field of complex
numbers, then x +y, x —y, x —
2y + z are :

(A) Linearly independent

(B) Linearly dependent

(C) Linearly Span

(D) None of these

Which of the following statement

are not correct :

(A) Union of two subspaces of a
vector space is not a subspace.

(B) Intersection of two subspaces
of a wvector space is a
subspace.

(C) Union of two subspaces of a
vector space is a subspace iff
one is contained in the other.

(D) None of these

U%WWV(F)E%WX,Y,Z

Y@ WA 8, Wl F i Sl

FEFE A x4y, x—y, x—2y+

z%:

(A) X9 WA

(B) Y9N WA

(C) W& emafd

(D) T ¥ P T

fyforiad & o a1 B wE T ©

A) o afw wfe @1
SyFAfcdl & H9 SuMEte Tl
g |

B) fodii Ry wwfe @&
SUFARET] BT IHIME IJuFAIE
g |

©) fer wfewr wfe @t @@
STl b1 e STaAte BT
afe daa A P TH, IR A
RIESEE

(D) T ¥ P T
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9. The vectors (P,0,0),(0,q,0) and 9. afey (p,0,0),(0,q,0) 3R
(0,0,7) are : (0,0,7)8:
(A) Linearly dependent (A) THET: WA
(B) Linearly independent :
(B) TUdheEd: T
(C) (A) and (B) true
(C) (A)3R (B) I T
(D) None of these _ _
(D) T ¥ IS Tl
10. If W; and W, be district subspaces 10.  3Ife w, 3R w, wfee e v Cl
of a vector space V. If dim W, = 4, JTT—3eT SugEfe 2| IR dim
dim W, =4 and dim V = 6, then ) )
W, =4,dmW, = 43R dimV = 6,
the possible dimension of W;NW, _
T Wy W, @l \=mifaa famr g
1S :
A) 4,6
(A) 4,6 (&)
B) 2,4
®) 2,4 ®
©) 3.4 ) 3,4
D) 2,3 (D) 2,3
11. The dimension of a vector space 11.  2x3 Yz o W iy JEfe V(F)
V(F) of all 2x3 matrices is : @) fomr arf
(B) 5 B) 5
Series-A B.Sc. - 0331 Page - 6



12.  If W, and W, be two subspaces ofa  12.  IfT W,3IR W,afew Fufie v(F)@!
vector space V(F), then the value SEe 8, 1 (W, + W)@ A
of (W; + W,) is equal to : ®R &

() LIROW) (A) LWaNW,)
(© L) Lw2) © LOW)-L(Wy)
(D) None of these D) o W T

13. If W be a subspace of a finite 13. I W ey e V &1 T uRMd
dimensional vector space V and iy sygEfe § 3R dim V=
dim V = dim W, if and only if : dimw. af¥ &R daa afe -

A V=W _
A V=W
B) VW
B) VW
©C) V+wW=0 _
©C) vV+wWw=0
(D) None of these : :
(D) T ¥ BIg el

4. If V=R W ={(a0,0:a€R}, 14 gRy=Rg,w-= {(a,0,0):a €

then dim (%) is equal to : R}, 3 dim ( % )ER’IE!'\’ 3
A) 0

(A) A) 0

B) 1

(B) B) 1

C) 2

(©) ©) 2

D) 3

D) D) 3
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15. The dimension of a vector space 15. (1,-2,3,—-1) SN (1,1,-2, 3)@{
spanned by (1, -2,3, —1) and \_rﬁ%ﬁ Q:Iﬁ'?T W EF;'\T ﬁ'FIT % :
(1,1,-2,3) is:

A) 1
A) 1

(B) 2
(B) 2

C) 3
© 3 (©)
(D) 4 (D) 4

16. The vector space V is the direct 16. wfeer wfe v, 9@ I ANl
sum of two disjoint subspaces U ITgEe U IR W &l :ﬂa?ﬁ—q I %ol
and W, if and only if : 3 gfe oiN Baa IR
(A) 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}
17. The set S={a+ib,c+id} is a 17. =g S§={a+ib,c+id} afqe
basis for the vectors space C over e C (R) &7 MR &, AT 3R daa
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
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18. If T,:Va(R) = V,(R) and 18. 3fe T,: Vz(R) = V,(R) 3R
T,:V53(R) » V,(R) be the linear T,:V3(R) = V,(R)T,(a, b,c) =
transformation defined by (5a,2b + ©) IR T,(ab, ) =
T,(a,b,c) = (5a,2b + ¢) and (a—cb) R wReRe s
T,(a,b,c) = (a — c,b), then 3T; —

HUIRY 8, 9 3T, — 4T, ©
4T, 1s :
(A) (11a+ ¢ 2b + 3¢) (A) (11a+c2b+ 3¢)
B) (11a+ ¢,2b — 3¢) (B) (11a+c,2b—3c)
(C) (11a—c,2b + 3¢) (C) (11la—c,2b+ 3c)
(D) (11la—c,2b —3c) (D) (11la—c2b—30)

19. If T:V,(R) > V3(R) defined as 19. 3Ife  T:V,(R) = V5(R),T(a,b) =
T(a,b) =(a—b,b—a,—a) is (@—bb—a—a) J TR Y
linear transformation, then rank of S % TR DR
Tis:

A) 0 (A) 0
B) 1 B) 1
©) 2 ©) 2
(D) 3 (D) 3

20. The dimension of the range space  20. & ®U=RY T & IRWR FHe &
of linear transformation T is called: fa T FEarh ©
(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 & gl
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21.  If T be a linear transformation from  21. If¢ T |y FAE U(F) ey
a vector space U(F) into a vector e V(F) T8 BT X H=R ¢ |
space V(F). Suppose U is finite U TRAE e 2 qe-
dimensional, then- )

rank (T) + nullity (T) P R T
rank (T) + nullity (T) is equal to :
(A) dimU+dimV
(A) dimU+dimV
(B) dimV
(B) dimV
(C) dimU
(C) dimU _ _
(D) T ¥ B§ &I
(D) None of these

22. If T:R?> > R? be a linear operator  22. I T:R? - R:LT(xy) = (x—y,y)
defined by T(x,y) =(x—-y), ERT TRMING W& WaR& 8 @
then T?(x,y) is equal to : T?(x,y) W & :

A) 2x—y,

(A) Cx—y) (A) (2x—7,y)
B + 2y,

B) (x+2y.7) B) (x+2y,y)
C) 2x—y,2

© (2x —y,2y) ©) (2x—y,2y)
D — 2y,

By =2y.7) (D) (x-2y,y)

23. If T; and T, be linear operators on ~ 23. IT RZ W W TORD T13ﬁ'\’
R? defined by Ty (a, b) = (b, a) and T,, Ty(a,b) = (b,a) ¥R T,(ab) =
T,(a,b) = (a,0). Which one of the (a,0) gRT TRYRT 2| FefeRad & @
following is correct ? B T T G R 2
(A) T, =T,T;

(A) T, =T,T;
B) T,T, # T,T
B) TiT; 211 (B) T,T, + T,T,
© Th =T,
D) - © T =T,
D) None of these : :
(D) T ¥ BIg el
Series-A B.Sc. - 0331 Page - 10



24. A linear operator T on R? defined 24. R? R UH &N WoR& T,T(x,y) =
by T(xy) = (ax + By, yx + &y) (ax + By, yx + 8y)gRT UM %,
will be invertible if and only if : Wﬂﬁ—q 21T afe &R daer Il
(A) ab—py =0 (A) a6 -y =0
(B) ad+py=0 (B) ad+pfy =0
C) a6 —-pPy#0 (©) ab—py %0
D) ad+py#0 (D) ab + By # 0
25. A linear transformation T:V — W 25. Ud REE|R| UTRUT T:V —
is invertible if and only if : Wal-@—qnﬁ-q 2 gfe 3R dad Ife
(A) T is singular (A) T RfE 3
(B) T is non-singular B) TRk 3
(C) T is many one ©) s
T dgUd
(D) None of these _ _
(D) T ¥ BIg el
26. If T be a linear transformation of 26. AT T ww FAE 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 Ry e W SURRT & B
matrix of T relative to the ordered MR {(1,0),(0,1)} EN iR
basis {(1,0), (0,1)} of V,(R) is :
_ _ FTE T T :
W [2 1 _ _
—3 1] (A) 2 1
i ; —3 1
® [ 2 3
. ® |~
_ ; L 1 1
2 -3
© 1 1. 2 —3]
© [ 3
1 0 ) )
®) [y ] 10
® |y 7
Series-A B.Sc. - 0331 Page - 11



27.  If W; and W, are two subsets of a  27. AT W, 3R w, |fes e v G|
vector space V and W; € W,, then BEEED! g AR W, w,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,

28. If U(F) and V(F) be two finite 28. I UF) Rk V(F) T uRfia i
dimensional vector space are Fafe W ¥ gfe giR 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

29. If W; and W, are subspaces of a  29. e W, 3R w, wfee e v Cl
vector space V, and if V=W, @ STHEfe B, AR I v =w, @ w,,al
W,, then W + W, is equal to : WO + WO R

1 2 :
(A) v (A V
(© v © v
(D) None of these D) SEE e
Series-A B.Sc. - 0331 Page - 12



30. If A and B be two square matrix of  30. IT A 3R B,F &3 W n ¥ & T
order n over the field F. Which of aif NIRS] g Fefeled & & @
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) IfT AR B WAM & @ trace A
trace A = trace B = trace B
(D) None of these (D) T ¥ Pl Tl
31. If fis a linear functional on an n-  31. 3¢ f,n- [49F AT T V() R TH
dimensional vector space V(f) and a I Beld 2 AR Th TYeed N =
set N = {X eV: [X, f] = O} 1S a {X evV: [X, f] — O},V(f) Gl W&l—%
subspace of V(f), then dimV is $ o dim V R & -
equal to : *)
n
A) n
) (B) n+1
(B) n+1 ©) n_1
() n-1
D) 0
D) 0
32. If V be an n-dimensional vector 32. 3IfT V, & F WR n-fiy afeyr wafe
space over the field F. If S is any gl Al s, v a1 as REfECED) g
subset of V, then S°° is equal to : 590 R & -
B) L) B LS
© 5 (©) S
O 1) (D) L(S)
Series-A B.Sc. - 0331 Page - 13



33. If Wis m-dimensional subspace of 33. I m-f[a9g W, n-fo Afeyr wHfe
an n-dimensional vector space V(F) V(F) & SuEie 3 iR we wear
and W° is annihilator of W, then

RGN &, A dim WOHT 419 &
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

34, If {f,,f,,f5} is the dual basis of the ~ 34. 3IT dRy Fufe R3(R) & MR
basis  {(1,0,0),(0,1,0),(0,0,1)} {(1,0,0),(0,1,0),(0,0,1)}Y& TI&xI
of vector space R*(R), then which TR {f,,f,, ;)8 a1 FrfaRed § B
of the following are correct ? T P TE B
W hbo=ababe= (A) f(ab,0) =a,babd) =b,

b: fS(a: b, C) =cC fs(a’ b’ C) =_C
(B) filab,c) =b kb =c, (B) fi(a,b,0) =bhabo =c
f;(a,b,c) = a f;(a,b,c) = a
(C) fl (a' b' C) = C' fZ (a' b' C) = a’ (C) fl (al bl C) = CI fZ (al bl C) = aa
f;(a,b,c) =b f;(a,b,c) =b
(D) None of these (D) $TH U PIg el
Series-A B.Sc. - 0331 Page - 14



35. If f be a bilinear form on V,(R), 35. 3R f V,(R) &1 @i fgfas dwad
defined by f((ab),(c,d)) = f((a,b),(c,d)) = 2ac — 3ad + bd
2ac — 3ad + bd, then the matrix of N1 IR € a9 f &1 T QIR
f relative to the basis {(1,0), (0, 1)} IR {(1,0), (0,1)} & AT 2 :
1S : ] .

2 -1

2 —17 (A) 0 2.
(A)

0 2 2 —1]

B ® |5 7l
(B)

2 0 F 22

2 2] © 121 o
©)

—1 O 2 0
oy [ 2 0 ) [—1 2]
O (L1 -l

36. The quadratic form ax? + 2hxy +  36. ax? + 2hxy + by? U& fgerdl ¥Hawd

by?, then the matrix is : g, T STaE BT :
‘a b] 1
a b
@ p ol A |, 4l
‘a h] :
a h
® lp B) |, 4l
‘a h] .
a h
© lp sl © |, 5l
S
D) |¢ a h
b o o [} 7]

37. The rank of the quadratic form  37. fgoardl 99e1d x? — 2x,x, 4 2x2 @I
xZ — 2xy%x, + 2x2% is e 2
(A) 4 (A) 4
B) 3 (B) 3
© 2 ) 2
D) 1 (D) 1
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38. In an inner product space V(F), 38. R TNMGa wWHfe V(F) ¥ &l

where a,B,y €V and a,b €F, a,By€EV R abeF,
then the value of (&, aB + by) is : (@,af + by) T T &
(A) (@.af) + (@ by) (A) (a,ap) + (a by)
®) plaa)+yih) B) f(a,a) +7(ab)
(©) aa,p) +b(ay) © a@ )+ 5@
(D) None of these (D) T B T

39. 1In an inmer product space V(F), 39. R ToMwa wHfe V(F) # @
then |(a, B)| < l(a, B)I <
(A lalll () lall|
®) llalllgl ®) lallgl
(©) lalllgl © lallgl
(D) llalllp] ®) llalllp]

40. If a and f are vectors in an inner  40. AR a IR B HWN TPHGA TARE
product space V(F), then the value V) 3 WRT L @ fla+ Bl +
of la + I + lla — B2 is - la— B2 a7 A &

(A) 2ledl”+ 21BI" + 20 ) = (&) 2llall? + 2Bl + 2(e B) -
2 e 28, )
(B) 2ledl”+ 21BI" = 2( ) + B) 2llall? +21IBII? - 2(e B) +
2B, 2(8,0)
(©) 2llall? +211Bl? © 20l + 2061
(D) 2(a,B) +2(B, ) D) 2(c.B) + 2B, @
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41. If a=(2,3,4) €V5(R), then the 41. IR a=(2,3,4) € Vs(R)A |la|®
value of ||a]|| is : A9 §
(A) 5 (A) 5
(B) V29 (B) V29
< 9 () 9
(D) V39 (D) V39
42.  Normalize ~ of the  vector 42. Jdosm wWe R3  H R
(_l 2 _l)' the Euclid 12 1
5132 ) I the Euclidean space (_E’E’__)WWW
R3is:
(A) (6,8,-3)
(A) (6,8,-3)
, (B) —(6,8,-3)
(B) 5(6,8,—3)
(6,8-3) € L2
,8,— V109
© “Fm
(D) None of these (D) T} P A
43. If S={a;,ap ....,ay} be an 43. IR S={a;,ay ....,a,} 3R
orthogonal set in an innerproduct Ol e V & & dddivd
space V. If vector B €V, then kiR gl afe dfw ,BEV,Fﬁ
p
n n
Z 1B a)l* < [IBII* is called : ZlBa)l* < ||B1|#FEard 2 :
(A) Bessel’s inequality (A) T A
(B) Schwarz’s inequality (B) ISl 3
(C) Triangular inequality © aﬂﬁl hR IFAT
(D) None of these (D) T ¥ Ig el
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44. If two vectors @ and B in a real 44, AR q AR B, IWAH AR OB
inner product space are orthogonal, Fafe 3 T gy 8 3R oddqailvfe g,
then the value of ||a + B]|? is : (e + B2 @1 A &

(&) llall? + 1812 + 20l 1Bl A Tl + 18112 + 2llliBl
(B) lladl? + IBII> + (o B) + (B, ) B llall? + IBI? + (@ B) + (6,0
(© llall? + 11811 © Il + 812

(D) None of these (D) < B T

45. If W, and W, are subspaces of a  45. 3Ife W, 3R w, uRfAa fada ek
finite — dimensional inner product TOAHH e & Suge € ol
space, then the value of (W; + (W, + W,)*: &7 9 2 -

Wo)tis : (A) Wi +w;

(A) Wit +wst B) Wiuwt

(B) wWituws C) Winwgt

(C) Witnws D) o7 PE 7S
(D) None of these

46. If a and B are orthogonal unit 46. IR 3R B, HIR OH e vV
vectors in an inner product space V, BT AIPIOTD Thd! AR &, al a 3R
then the distance between a and f8 B & d @ 2
1S : (A) 1
A) 1 (B) 2
(B) 2 ©) VZ
©) V2 D) V3
(D) V3

47. A bilinear form f on a vector space ~ 47. FR¥ W V() W® f @ G Rad
V(f) and f(x,y) =f(y,x),Vx,y € a8 38R f(x,y) =
V,then fis: f(y,x),Vx,yEV?ﬁf%:

(A) Linear (A) SR
(B) Hermitiat.l B) iR
(C) Symmetric
(D) Skew symmetric (C) AT
(D) fdwH FwfAd
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48. A linear transformation T from a 48. Ud g wURRY T Afey gufe
vector space U(f) to vector space U(h 3 wfes wfe V(f) 6 THETd &,
V(f) is called epimorphism if and ATEBTEF FEAT 2 IR AR daa ar:
only if :
Y (A) dimV =Rank T
(A) dimV=Rank T B) dimV =dim U
B) dimV=dimU
(B) dimV=dim (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)
49, 1 1 1 49, 1 1 1
The rank of the matrix {1 1 1 AE (1 1 1[H PR -
1 1 1 1 1 1
1S : (A) 3
(A) 3 (B) 2
B) 2 ©) 1
© 1 (D) 0
(D) 0
50.  The points (x1,y1), (x2,¥72) 50. ﬁﬁ (x1,¥1), (x2,¥2) 3R (%3, y3)TD
and (x3,y;) are collinear, then the X1 y1 1
o oy 1 %@ﬁu%,a‘ra@fxzyzllaﬁ
1 N x 1
rank of the matrix [x, Y, 1] 1S: 3 )3
x3 Yz 1 difc 2 :
(A) 3 (A) 3
B) Less than 3
®) (B) 39 ®H
(C) (A) and (B) both true _
(C) (A)3IR (B) TH &l
(D) None of these
(D) T A B Tl
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51. If A and B be any two square 51. I A IR B P < T NI g,
matrix, which of the following ferforRag o @9 91 o9 9 & 7
statement are correct ? (A) (A+B)(A—B) =A?—AB +
(A) (A+B)(A-B) =A%~ BA — B2

AB + BA—B* (B) (A+B)(A—B) # A%~ B?
B) (A+B)(A-B)+A"—B* (C) (A) W& & aifet (B) W& 7 &
(C) (A) is true but (B) is not true D) (B)FE 5 3 (A) TE T 5
(D) (B) is true but (A) is not true

52. A square matrix A is skew- 52. U® B A, fowq aifg &1 fawm

symmetric of odd orders, then : g &

(A) lAl=0 (A) 4] =0

B) 14l #0 (B) 4] %0

(C) (A) is true but (B) is not true ©) (A) T S 59 (B) W& s
D) (B)is true but (A) i tt

(D) (B) is true but (A) is not true D) (B)W%W(A)Wzﬁﬂﬁé

53. If A is a non-singular matrix of 53. ¥R n W F (& YshA Y

order n, then |adj A| is equal to : AR, @ |adj A| TR B :
(A) |A] (A) 14|
(©l4i (© 14l
(D) |A|n_1 (D) |A|n—1
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54. A square matrix A is involuntary  54. U® I IRE A JBH MR © I

matrix if and only if : .
(A) 4% =4 (A) A2=4
(B) A2 =1 B) A% =1
(©) A*=0 (©) A2=0
(D) None of these ©) T @ B
Poaras=[ Y _ZZ] be anilpotent > A A =[ 9 _ZZ] T
matrix, then index of A s : A 2, A ADT P 3
(A) 0 (A) 0
B) 1 (B) 1
(©) 2 ©) 2
(D) None of these (D) = A P TE

56.  For which value of x will the matrix ~ 56. x @& foa w9 & foau ameg

given below become singular ? 1 x 3
3 4 slafgawﬁu & ?
1 x 3 4 5 6
3 4 5
4 5 6 (A) 2
(A) 2 (B) 4
(B) 4 (C) 6
€ 6 (D) 0

(D) 0
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57. A square matrix A is said to be 57. U® T S A U AT Dyl
unitary matrix, if AA* is equal to : g, Ut AA* WK & :
(A) A (A) A
(B) A*(conjugate transpose of A) (B) A*(A @ w aRafse 3T
(C) I (identity matrix)
(C) 1 (awH M)
(D) 0 (Zero matrix) ( )
(D) 0 (R[F 3ge
58. The necessary and sufficient 58. f&el U& i dAgg A @ GoshHUIg
condition for a square matrix A to QI M & foru amgege Ug ygl|
be invertible is that : o 2
(A) Al =0 A) 4] = 0
(B) |4l #0 B) 4] % 0
©) Al =1 ©) 1Al =1
(D) None of these : .
(D) T ¥ BIg el
59. If A and B are Hermitian matrix 59. 3T A 3R B gHIRRMA AYe g ol
such that 4% + B? = 0, then which A2+ B2 =0 Fefafeg & ¥ @9
. 0
of the following is correct ? T o T R 7
A) A>=A,B*=B
) (A) A>=A,B*=B
B) A2=1,B?=1]
®) (B) A2=1,B*=1
(C) A=0,B=0
C) A=0,B=0
(D) None of these : .
(D) T ¥ BIg el
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60.  The rank of the matrix- 60. 1 1 1
ANge |[b+c c+a a+b £l
1 1 1 bc ca ab
b+c c+a a-+b|, whose any
bc ca ab Eﬁ%%,ﬁlﬁa,b,cﬁﬁiﬁgﬁwg
two of a, b, ¢ are equal but different ST ) TP IR
from the third one : (A) 0
(A) 0 B) 1
B) 1 ©) 2
€) 2 D) 3
D) 3
61. For which value of ‘x’ the rank of 61. X’ @ fPq A9 & fou ATz
1 5 4 1 5 4
the matrix A =0 3 2]is2? A=10 3 Zlaﬁzmq%zgﬁqﬁ?
x 13 10 x 13 10
A) 3 (A) 3
(B) 2 (B) 2
© 1 ©) 1
(D) 0 (D) 0
62. The matrix A = [a;;] is Hermitian ~ 62. 3gg A = [aij]gjﬂﬁl'&_rf g I iR
if and only if : @qa Ife -
(A) a; =aji, ¥V iJ (A a;=a;, ¥ i,j
(B) a; =—a;, ¥V ij B) a;j=—a;, Vi)
©) aj;=—a,, VY ij ©) aj;=-a,, Vij
D) aj=a,, Vij D) a;j=a,, ¥ i,j
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63. The scalar solution of the matrix  63. 3g HHORY A2 — 54+ 71 = 0 &I
equation 4> —5A + 7] =0 is : R e
1[5+i/3 0 c 4 V3 0
CE w0
1i[5—i/3 0 c_iV3 0
(C) (A) and (B) both are true ©) (A) 3R (B) T W
(D) Neither (A) nor (B) are true D) T (A oR T ®B) T 8
64. If A be any matrix defined by 64. Th Jqg A =1, - XXX)"X' kil
A=1,—X(X'X) X', then : gRvTiYe &,
(A) A is symmetric (A) A FHfAd z|
(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) ¥ (A)3IR T (B) I 2|
65. If A is a square matrix of order n  65. 3IT A, n =T &1 T AYg g 3R
and B its adjoint, then- TP ey g, al
|AB + K I,,| is equal to; where K is |AB + K I,| R 2 e K w
a scalar : afew &
A) (1Al +K)
A) (1Al +K)
B) (A4l +K)
B) (Al +K)
©) (Al+K™)
©) (Al+K™)
D) (4l + K"
D) (Al +K)"
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66. " The inverse of the matrix [1 2] is: 06 311@173’[1 ZJWW%Z
3 4 3 4
—2 1] —2 1]
A
(A) 132 Y (A) 132 Yl
—2 3/2- [—2 3/2-
B B
( ) | 1 —1/2_ ( ) | 1 —1/2_
13/,  —2] 13/,  —2]
C p 2
© -7 1] © |-, 1]
1/, 1] -, 1
D 2 2 ]
o [ 2, o [, 2
67. The solution of the system of 67. WM™ JHERU 2x —3y +2z =
homogenous equations 2x — 3y + 0,x+2y—3z=04x—y—2z=
=0,x+2y—3z=04x—y —
TRy merm Y 0 &1 8 & :
2z = 0 is 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
68. If the solution of linear equations 68. 3IT Rgd FHBON x+y+2z=
y
X+y+z=6x+2y+4z= 6,Xx+ 2y + 4z =10,2x + 3y +
102x +3y+Az=pu have a Az = p B AfgdT &1 B IS
unique solution if : (A) 1=3,u%10
(A) 2=3,u#10 (B) A1#3,u %10
(B) /1;&3,,11;&10 (C) 123,,[1:10
(€) 2=3,u=10 (D) 2# 3,u=10
D) 2#3,u=10
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69. The system of linear equations 69. RIF THIGRU AX = B, & = BN

AX = B, will have infinite solution

I 3R Pt I
if and only if :
(A) e(A) = e([4, B]) =number of (A) e(A) = e([4,B]) =R @I w1
variable

(B) e(4) # e([4, B]) =number of (B) e(4) # e([A, B]) =R @I e

variable (C) e(A) = e([A B]) <@ I F&
(C) e(A) = e([A, B]) <number of

(D) T I BIg e

variable
(D) None of these

70. The characteristic roots of an 70. Ud TIH g @ AfeTeS ol g

idempotent matrix are : (A) 0
A) 0 B) 1
B) 1
) (C) 031
(C) EitherOor 1
(D) T0T1
(D) Neither 0 nor 1
71.  The characteristic roots of the  7I. 1 0 0
AgE |0 2 1|@ fenEle o ©
1 0 0 2 0 3
matrix |0 2 1|are:
203 A) 1,2,3
(A) 1,2,3 B) 0. 1,2
(B) 0,1,2
(C) 2,3,4
©) 2,3,4 _ _
(D) T 9§ I TaI

(D) None of these
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72.  Which of the following statements  72. fy=ifoiRad & & @19 |1 F99 F&l el
are not correct ? 80
(A) Characteristic roots of a

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

(B) Characteristic roots of a Skew SIERIEIRED el dike 9% % |
Hermitian matrix are purely (B) v ediiRRe e o
real.

AMTEIfd qel qoid: aRafds 2 |

(C) Characteristic roots of an
orthogonal matrix are of unit (€) < PITTD e @
modulus. Tl BT HUG TP |

(D) Characteristic roots of a :

(D) Uhd IE & Aereles qal
Unitary matrix are of unit
&1 IS TP 2 |
modulus.

73.  The characteristic roots of a matrix ~ 73.  3Yg A GG B2 1 G el
A are Ay, A, An, then the gy A, A, © @ A2 B
characteristic roots of A? are : aifreefre T 2

A) (A, Ay An)?

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

B) 5,5 V3 11
JERPY 2 R ———

(C) 2A3,45,......... A2 ©) 2,22 22

y A An
(D) None of these : :
(D) T ¥ B TEI
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74. A square matrix A has 74 TS T IJRE NH MW
characteristic equation A% — 21 + JHAT A2 —21+1 =0, @ I
1 =0, then the inverse of the A T A s
matrix A is : (A) A+2
A) A+21
&) (B) —A+2I
(B) —A+2I ©) —A—2
C) —A-21
© (D) A-21
(D) A-2I
75. If A and B are two odd order skew-  75. 3IfT A IR B fovg wfy & T faww
symmetric matrix such that AB = Tafig QI g Olel AB = BA, dl
BA, then what is the matrix AB ? STEE AB T 39
(A) Orthogonal matrix ~
(A) THDIG AT
(B) Symmetric matrix
_ . (B) HHMAd g
(C) Skew-symmetric matrix
C) fava wafd s
(D) Identity matrix ©
(D) dHHS e
76. If a square matrix A is 76. IQ UH T AT A fdwUE g A1 A"
diagonalizable, then A™ is equal to: RN T
(A) PD"P" (A) PD"P"
(B) PD"P (B) PD"P~!
(C) pD"P? (C) PD"P!
(D) PEDTP (D) P"D"P
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77. Matrix A 1s said to Dbe 77, dAPg A fIepue PEeTTdT % DI m
diagonalizable, if its characteristic arfererfore afesr g
vectors are : (A) THHG: a3
(A) Linearly independent (B) U Wed
B) Linearly dependent :
EC; (A) andy(B)pboth true © (A)_sﬁ_\l B) Eﬁ:ﬁ b
(D) None of these (D) T ¥ DI T
78.  The quadratic form corresponding  78. 0 0 1
to the following symmetric matrix d §?ﬂ il e l(l) (1) g]m
g (1) (1)] 1S : feeel W &
1 0 0 (A) x% + 2x,%3
(A) xf + 2x5x; (B) x3 + 2x;x,
(B) x5 + 2x1x; (C) x5+ 2x1x5
(C) x5 + 2x1x3 (D) T ¥ PIg Tl
(D) None of these
79.  The quadratic form corresponding  79. 3MYg  diag.[K;, Ky, K3, Ky ]PT fgremelt
to the matrix diag.[K;, K;, K3, K,] 1s: FHYd &
(A) Kixi +K3x7 +Kix3 + Kixg (A) K2x? +K2xZ + K2x2 + K2x?
(B) Ky, Ka, K3, Ka) (X1, X2, X3, X4) (B) (Ky, Kz, K3, Ky) (X1, X2, X3, X4)
(C) Kixi +Kox3 + Ksx3 + Kyxg (C) Kix% + Kyx3 + K3x2 + Kyux2
(D) Kixgxz + KoXpXs + K3Xaxy + (D) Kixix, + Kyx,x3 + Kyxsx, +
Kyx1Xy K, XX,
80. The system of equations given by  80. f¥ T Wi & YUl AX = B
AX = B is consistent, if : aifavrelt 2rft afe
(A) e(d) = e(4,B)) (A) e(4) = e([4,B])
(B) e(4) # e([4,B]) (B) e(4) # e([4,B])
(C) e(4) =e(B) (C) e(4) = e(B)
(D) e(4) # e(B) (D) e(A) # e(B)
Xhkdkkk
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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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