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Max. Marks: 304

Questions: 76

Q1

Q.2

Q.3

Q.4

Section A (MCQ) — 62 questions

If the system of linear equations :

X+ty+z=6,

X + 2y + 5z =10,

2x+3y+Az=p

has infinitely many solutions, then the value of
A+ pequals :

(1) 12 (2) 16 (3) 22 (4) 28
0]
&
a 1 2
LetA=(2 3 O0fand
0 4 5
1 0 0
B=|0 -5a 0 |+adj(A). If det(B)=66, then
0 4a -2«

det(adj(A)) equals :

(1)289  (2)361  (3)441

The sum of all possible values of 8&[0,2n], for
which the system of equations :
xc0s30-8y—-12z=0

xc0s20+3y+3z2=0

x+y+3z=0

has a non-trivial solution, is equal to :

()n (2) 21 (3) 3n (4) 4n

e ;
E <0,

Let A be a 3 x 3 matrix such that

17 [s 0] [3 1
AT0=[ ,AT0=[ ,A0=[
1] |2 1] |1 1
o] [1
Ao:H.
1] [1

If det(A)=1, then det (adj(A%+ A)) is equal to:

Q.5

Q.6

Q.7

Q.8

(1) 16 (2) 25 (3) 49 (4) 64

Consider the system of linear equations in x, y, z :
Xx+2y+tz=0

6x+y+5tz=0

3x+t?y +f(t)z=0

where f:R — R is a differentiable function. If this
system has infinitely many solutions for all teR,
then f

(1) is a constant function
(2) is strictly increasing on R

(3) is strictly decreasing on R

(4) has two critical points

If f:N — Z is defined by

n -1 -5
f(n)= | —2n* 3(2k+1) 2k+1 ,keN,
-3n3 3k(2k+1) 3kk+2)+1
k
and Y f(n)=98, then k is equal to :
n=1
13 (24 (35 (4)6
1 1 2
Let A=|-2 0 1]. Then the sum of all elements
1 35

of the matrix adj(adj(2(adj A)™)) is equal to:

(13 (2)4 (3) -4 (4)-3

If the system of equations :

X+ty+z=5

Xx+2y+32z=9

x+3y+Az=p

has infinitely many solutions, then the value of
At pis:
(1) 16 (2) 18

(3)19 (4) 21
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1 2 7 Q.14 Among the statements :
Q9 LetA=|4 -2 8 | and det(A-al)=0, where « I: If
3 8 -7
1  cosa cosf 0 cosa cosf
is a real number. If the largest possible value of o is _
cosa 1 cosy|=]|cosa 0 cosy|,

Q.10

Q.11

Q.12

Q.13

p, then the circle (x — p)®> + (y — 2p)® = 320,
intersects the co-ordinate axes at

(1) 1 point
(3) 3 points

(2) 2 points
(4) 4 points

Let o, B€R be such that the system of linear

equations
X+2y+z=5
2x+y+toaz=5
8x +4y + Bz =18

: B.
has no solution. Then o s equal to :

(1) -4 (2) 4 (38 (4)-8

If the system of equations

X +5y+6z=4,

2x+3y+4z =7,

x+6y+az=>b

has infinitely many solutions, then the point (a, b)
lies on the line

(1)y-x=3
B)x+y=11

2)x-y=3
@Dx+y=12

LetP = [pij] and Q = [qij] be two square matrices of
order 3 such that q; = 20*7™p; and det(Q)=210.
Then the value of det(adj(adjP)) is:

(1) 81 ) 16 (3)124  (4)32
o

. 7x10+9x8 . _
Let f(X)_I(1+x2+2x9)2 dx, x > 0, Xl£>n0f(x)—0
and f(1)= i

0 0 1
If A= 4—11 f(1) 1| and B = adj(adj A) be such

a2 4 1

that [B| = 81, then o is equal to

(12 (2) 4 33 @1

Q.15

Q.16

Q.17

cosf3 cosy 1 cosB cosy O

3
then cos? o+ cos? B+ cos?y = 5 and

X2 +x x+1 x-2
II: If |2x2+3x-1 3x 3x-3|=px+q, then
x2+2x+3 2x-1 2x-1
p? = 196q¢°.
(1) both are true (2) both are false

(3) only I is true (4) only Il is true

The system of linear equations

X+ty+z=6

2x + 5y + az = 36

x+2y+3z=b

has :

(1) unique solution fora=8 and b = 16

(2) infinitely many solutions for a =8 and b = 14
(3) infinitely many solutions fora=8 and b = 16
(4) unique solution fora=8 and b = 14

Let n be the number obtained on rolling a fair die. If
the probability that the system

X—-ny+z=6

x+(n-2)y+(n+1)z=8

m-Dy+z=1
k
has a unique solution is 6’ then the sum of k and all
possible values of n is :
(1) 22 2)20 3)24 @21
Enfs
X
If X=|¥| is a solution of the system of equations
z
4 2 2 4
AX =B, where adjA=|-5 0 5|and B= ,
1 -2 3 2

then [x +y + z| is equal to :

3
13 )2 )

P-2
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Q.18

Q.19

Q.20

Q.21

Q.22

If the system of equations

3x+y+4z=3

2x+ay —z=-3

x+t2y+tz=4

has no solution, then the value of a is equal to:

(113 )4 3) 19 (4)23
2 2+p 2+p+q
Let A=(4 6+2p 8+3p+2q

6 12+3p 20+6p+3q
If det(adj(adj(3A)))=2™-3", m,neN, then m + n

is equal to

(1) 22 (2) 20 (3) 24 (4) 26

Let A be a 3 x 3 matrix such that
ladj(adj(adj A))| = 81.
(n-1)?

IfS= {neZ ‘(adj(adj A)) 2 =|A|<3“2*5n*4)},

then ¥ IA®* M| js equal to :
nes

(1)820  (2)866  (3)750

(4) 732

Let the system of equations :

2x+3y+5z2=9

7x+3y—22=8

12x+3y -4 +Nz=16-p

have infinitely many solutions. Then the radius of
the circle centred at (A, p) and touching the line
4x =3y is:

wi % @7

Let the system of equations

x+5y—-z=1

4x+3y—-3z2=7

24x+y+Az=q

A, LER, have infinitely many solutions. Then the
number of the solutions of this system,

if X, y, z are integers and satisfy 7 < x +y + z < 77,
is:
(1) 4 25

33 (4)6

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

sinx cosx sinx-+cosx+1

Ifyx)=1]27 28 27 , XER,
1 1 1
dy
then 2 +y is equal to
(1)28 ) 27 3)-1 @1

Let A be a matrix of order 3 x 3 and |A| = 5. If
then

|2adj(3A adj(2A))|=2%-3P.5Y, o, B, yEN,
a+ B +yisequal to

(1) 26 (2) 27 (3)25 (4)28

Let a€R and A be a matrix of order 3 x 3 such that

1 a1
2 1 0], where I is the
a 1 2

identity matrix of order 3 x 3. If
det((a+1)adj((a- 1)A)) is 2™3",
m,ne{0,1,2,

det(A)=—4 and A+1=

...,20}, then m + nis equal to :

(1) 14 ()17 (3) 15 (4) 16

If the system of linear equations

3x+y+pz=3

2x+ay —z=-3

x+t2y+tz=4

has infinitely many solutions, then the value of
223 = 9ais :
(131 (2) 37

(3) 43 (4) 49

If the system of equations

2x+Ay+3z=5

3x+2y-z=7

4x +5y +pz=9

has infinitely many solutions, then (A> + %) is equal
to:

(1)30 (2) 26 (3)22 (4) 18
EfE
o
B _ |logs128  logs5 )
Let A—[ajj]—|: logs 8 log425]' If Ay is the

2
cofactor of aj Cyj= YawAx, 1 <1, j <2, and
k=1

C = [Cy], then 8|C] is equal to :

P-3
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(1) 288 (2) 262 (3) 222 (4) 242 Q.34 1If the system of equations
= A-Dx+(A-4)y+Az=5
i AX+A-Dy+(A-4)z=7
Q.29 Let M and m respectively be the maximum and the A+ Dx+(A+2)y-(A+2)z2=9

Q.30

Q.31

Q.32

Q.33

minimum values of

4sin4x
4sin4x
1+4sin4x

c0s?x
1+ cos?x
c0s?x

1+sin?x
sin?x
sin?x

fx)= , XxeER

Then M* — m* is equal to :
(1) 1280

(2)1040  (3) 1215

(4) 1295
B

Let o, B (o # B) be the values of m, for which the
equationsx +y+z=1,x + 2y + 4z =m and
X + 4y + 10z = m? have infinitely many solutions.

10
Then the value of ¥ (n®+nP) is equal to :
1

n=

(1)3410  (2)560  (3)3080  (4) 440

If the system of equations

2x-y+tz=4

5x + Ay + 3z =12

100x — 47y + pz = 212

has infinitely many solutions, then p — 2A is equal to

(1) 56 (2) 59 (3)57 (4) 55
For some a,b, let
o4 SINX 1 b
X
f(x)= a 1+ 30X b |, x#0,
X
. 1 bt sinx

limof(x) =A+pa+vb. Then (A + p + v)? is equal

to:

(1) 25 (2) 16 (3)9 (4) 36

If the system of equations
Xx+2y—-3z2=2

2x+ Ay +5z2=5

14x + 3y + pz = 33

has infinitely many solutions, then A + p is equal to :
(1) 13 (2)10

(3) 12 (4) 11

Q.35

Q.36

Q.37

Q.38

has infinitely many solutions, then A% + A is equal to

(1) 20 (2) 10 (3)6 (4) 12

If A, B, and (adj(A™})+adj(B™!)) are non-singular
matrices of same order, then the inverse of
A(adj(A™")+adj(B™1))"'B, is equal to

AB! BA™l
1 +
W A" g
2) adj(B 1) +adj(A™)
(3) AB'+ A”'B

@) ﬁ(adj(B)ﬂdj(A))

[0 =40
7

The system of equations
X+ty+z=6,
X+2y+52=9,

X+ 5y +Az =,

has no solution if

(H)A=17,p=18
(3)A= 15, p#17

2)A=17,p# 18
DHA#17,p#18

If the system of linear equations :

X+ty+2z=6
2x+3y+az=a+l
-x-3y+bz=2b

where a,b&€R, has infinitely many solutions, then
7a + 3bis equal to :

(1) 12 ()9 (3)22 (4) 16

For a 3 x 3 matrix M, let trace (M) denote the sum
of all the diagonal elements of M. Let A bea 3 x 3

1
matrix such that |A|=§ and trace (A) = 3. If

B = adj(adj(2A)), then the value of |B| + trace (B)
equals :
(1) 56

(2)132  (3)174

(4) 280
[OECTAD
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Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Let A, peR. If the system of equations
3x+5y+Az=3

7x+ 11y -9z =2

97x + 155y — 189z =

has infinitely many solutions, then p + 2A is equal

to:

(1) 24 (2) 25 (3)27 (4) 22
a b c

Ifa#a pzb,y#cand [@ B C|=0, then
a by

a b Y . .
O(—a+[3—b+y—c is equal to :
(12 23 31 40

o

.E fird -

If the system of equations x + 4y —z = A, 7x + 9y +
pz = -3, 5x + y + 2z = -1 has infinitely many
solutions, then (2 + 3A) is equal to :

1) -2 (2)2 (33 (4)-3
For o, R and a natural number n,
n2
r 1 5 +a
Ai=| 2r 2 n?-B |.Then2A;,—Agis
n(3n-1
3r-2 3 %

(1) 4o+ 28 (2)0 (3) 2n (4) 20+ 4

If A is a square matrix of order 3 such that
det(A)=3 and

det(adj(-4adj(-3 adj(3 adj((2A)™1))))) =2m3", then
m + 2n is equal to :

(12 (2)4

33 (46

EREE
Fut ]

O,
Let A and B be two square matrices of order 3 such
that |A| = 3 and |B| = 2. Then
|ATA(adj(2 A)) (adj(4 B))(adj(AB)) 'AAT] is equal
to:

let

Q.45

Q.46

Q.47

Q.48

Q.49

(1) 32 (2) 81 (3) 64 (4) 108

o

If the system of equations
11x+y+Az=-5
2x+3y+5z=3
8x—-19y-39z=p

has infinitely many solutions, then A* — p is equal
to:
(1)51 (2) 45

3)47 (4) 49

E%E
L
The values of m, n, for which the system of
equations
Xty+z=4,
2x+ 5y +5z =17,
Xx+2y+mz=n
has infinitely many solutions, satisfy the equation :

(D)m?>+n*-m-n=46
(2) m? + n> + mn = 68
3) m? + n? — mn = 39

(

4Hm’+n’+m+n=64

B a 3
Letap#0and A= | a o B |.If
-8B a 2a
30 -9 3«
B=| —a 7 -2a| is the matrix of cofactors of
20 5 -2B

the elements of A, then det(AB) is equal to :

(1) 64 (2) 343 (3) 125 (4) 216
1 2 «

Letae(0, ©o)and A=|1 0 1].If
01 2

det (adj (2A - AT)- adj (A — 2AT)) =28, then
(det(A))? is equal to:
(1) 16

(2) 36 (3) 49

@1
m

If the system of equations

X+ (\/Esina)y + (\/Ecosa)z =0

x +(cosa)y + (sina)z=0

x +(sina)y — (cosa)z=0

has a non-trivial solution, then a e (0, g) is equal

to:

P-5
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1 % 2) 121% 3) ;—Z 4 37? Q.55 Let A be a3 x 3 real matrix such that
1 1 -1 -1 0 0
Al0]=2(0|,A[0]|=4(0],Al|1]=2(1].
1 1 1 1 0 0
X 1
Q50 If A= \/5 1 B= 1 O} C=ABAT and Then, the system (A —3I) <Y) =|2] has:
) -1 V2 11y z 3

Q.51

Q.52

Q.53

Q.54

X = ATC?A, then det X is equal to :

(1)243  (2)729  (3)27 (4) 891

If the system of equations
2x+3y-z=5
x+oay+3z=-4
3x-y+pz=7

has infinitely many solutions, then 13af is equal to :
(1)1110  (2) 1120

(3)1210  (4) 1220

=

i
Let the system of equations x + 2y + 3z = 5,
2x + 3y +z =9, 4x + 3y + Az = p have infinite
number of solutions. Then A + 2 is equal to :
(1) 22 (2) 17

(3) 15 (4)28

If the system of linear equations

X—2y+z=-4

2x+ay +3z2=5

3x-y+pz=3

has infinitely many solutions, then 12a + 13f is
equal to

(1) 60 (2) 54 (3) 64 (4) 58
En .:
5
x3 2x2+1 1+3x
If f(x)=[3x2+2 2x x3+6| for all xeR,
x3-x 4 x2-2
then 2£(0) + £'(0) is equal to
(1) 24 (2)18 (3)42 (4) 48

Q.56

Q.57

(1) exactly two solutions

(2) infinitely many solutions

EEE

(3) unique solution ;

(4) no solution S
2cos*x 2sin*x  3+sin?2x

If f(x)= |3+2cos*x  2sin*x sin22x |,
2cos*x  3+2sin*x  sin?2x

1,
then Ef (0) is equal to :
12 @1 (30 (4)6

Consider the system of linear equations
X+y+z=4yx+2y+2\z =10y, x + 3y + 4N’z =
p? + 15 where A, p€R. Which one of the following

statements is NOT correct ?

1
(1) The system has unique solution if A#= and

2
p=1,15
(2) The system has infinite number of solutions if

_1 _
A—Zandp—IS

1
(3) The system is consistent if A# 5

1
(4) The system is inconsistent if A= 5 andp#1
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33
x 0 0 (1) (-2,1) 2 (—5,5)
Q.58 Let R=|0 y O] be a non-zero 3 X 3 matrix,
00 z 3) (-3,0) 4) 0.3)
where i
0]

Q.59

Q.60

Q.61

Q.62

xsin 6 = ysin <9+2§n> =zsin<9+4—3n) #0, 0€(0,2n).

For a square matrix M, let trace (M) denote the sum
of all the diagonal entries of M. Then, among the
statements:

(I) Trace (R) =0

(ID) If trace (adj(adj(R))) = 0, then R has exactly one
NON-Zero entry.

(1) Only (1) is true

(2) Only (I) is true

(3) Both (I) and (II) are true
(4) Neither (I) nor (II) is true

E

M

Consider the system of linear equations x +y + z =
5,x+2y+Az=9,x+3y+ Az =, where A, peR.

Then, which of the following statements is NOT
correct?

(1) System is consistent if A # 1 and p = 13
(2) System is inconsistent if A= 1 and p # 13
(3) System has unique solution if A # 1 and p # 13

(4) System has infinite number of solutions if A = 1
and p =13

s
0]

1 0 0

Let A= |0 o« B | and|2AP = 2" where o,peZ.
0B «a

Then a value of « is

(19 2) 17 3)3 45
2 1 2 1 20

Let A=[(6 2 11| and P=|5 0 2|. The sum
3 3 2 7 1 5

of the prime factors of [P"1AP - 21| is equal to

(1) 66 (2) 27 (3)23 (4) 26

The values of «, for which

1 o

1
20+3 3a+1 0

Wik NlWw

+ —_
2

. 1| =0, lie in the interval
3

Q.63

Q.64

Q.65

Q.66

Q.67

Section B (Numerical) — 14 questions

The number of singular matrices of order 2, whose
elements are from the set {2, 3, 6, 9}, is

-1 1 -1
LetA=| 1 0 1 |satisfy
0 0 1
2 -2 2
A?+ a(adj(adj(A)) + B(adj(A)(adjadj(A)) = |2 0 -1 for
0 0 -1

some a, BER.
Then (a — B)? is equal to )

Let |A] = 6, where A is a 3 x 3 matrix. If
|adj(3adj(A?- adj(2A)))|=2™-3", m,neN, then
m + n is equal to

1
[=IF

Let A be a 3 x 3 matrix such that A + AT = O. If
1 3 1 -3

Al-1|=|3]|, A?|-1|=]| 19 | and
0 2 0 =24

det(adj(2 adj(A +1)))=(2)*- (3)?- (11)Y, a, B, y are

non-negative integers, then o + f + y is equal to

Let I be the identity matrix of order 3 x 3 and for the
A2 3

matrix A=|{4 5 6|, |A] = —1. Let B be the
7 -1 2

Then

inverse of the matrix adj(Aadj(A?)).
|(AB + )| is equal to
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Q.68

Q.69

Q.70

Q.71

Q.72

Q.73

Let A be a square matrix of order 3 such that
det(A)=-2 and det(3adj (—6adj(3A)))=2m*n.3mn

m > n. Then 4m + 2n is equal to

Let A be a non-singular matrix of order 3. If
det(3adj(2 adj((det A)A)))=3713.2710 and
det(3adj(2A))=2m-3", then |[3m + 2n| is equal to

Consider the matrices : A= [2 _5], B= [20}
3 m m
and X= [;] Let the set of all m, for which the

system of equations AX = B has a negative solution
(i.e.,, x < 0 and y < 0), be the interval (a, b). Then

8[:|A| dm is equal to .

[E1ET5E]

ol

[Ofa
Letofy =45; a, B, yeR. If x(a, 1,2) + y(1, B3, 2) +
z(2, 3, y) = (0, 0, 0) for some x,y,z€R, xyz # 0,
then 6a + 43 +y is equal to

If the system of equations

2x+7y+Az=3

3x+2y+5z2=4

X+py+32z=-1

has infinitely many solutions, then (A — p) is equal
to :

Let A be a 3 x 3 matrix of non-negative real

1 1
elements such that A|1|=3(1|. Then the
1 1
maximum value of det(A) is
EzisiE
i

Q.74

Q.75

Q.76

Let A be a 3 x 3 matrix and det(A)=2. If

n=det(adj(adj(...... (adjA)))), then the remainder
2024 times
when n is divided by 9 is equal to

Let for any three distinct consecutive terms a, b, c of
an A.P, the lines ax + by + ¢ = 0 be concurrent at the
point P and Q(a, ) be a point such that the system
of equations

X+ty+z=6,

2x + 5y + az =  and

x + 2y + 3z = 4, has infinitely many solutions. Then
(PQ)? is equal to )

Let A=

— =N
O = O

1
0|, B=[B1,By, B3], where
1

B,, B,, B are column matrices, and

1 2 3
AB;= (0|, AB,=|3]|, AB3= |2
0 0 1

If « = |B| and B is the sum of all the diagonal
elements of B, then o® + B2 is equal to

ANSWER KEY

Section A (MCQ) — 62 questions
Ques. | 1 2 3 4 5 6 7 10 | 11
Ans. 3 3 4 4 2 1 4 2 3 2 2
Ques. | 12 (13 | 14 | 15|16 | 17 | 18 | 19 | 20 | 21 | 22
Ans. 2 2 2 2 1 2 3 3 4 1 3
Ques. | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33
Ans. 3 2 4 1 2 4 1 4 3 2 3
Ques. | 34 | 35|36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44
Ans. 4 4 2 4 4 2 4 4 1 2 3
Ques. | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55
Ans. 3 3 4 1 1 2 2 2 4 3 3
Ques. | 56 | 57 | 58 | 59 | 60 | 61 | 62
Ans. 3 4 2 3 4 4 3

Section B (Numerical) — 14 questions
Ques. 63 64 65 66
Ans. 36 4 62 18
Ques. 67 68 69 70
Ans. 38 or -38 34 14 450
Ques. 71 72 73 74
Ans. 55 38 27 7
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