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Max. Marks: 176

Questions: 44

Q1

Q.2

Q.3

Q.4

Section A (MCQ) — 38 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 :
xCc0s30-8y—12z=0

xc0s20+3y+3z2=0

x+y+3z=0

has a non-trivial solution, is equal to :

Mn (2) 2n

(3) 3n (4) 4n

e ;
E <0,

Let A be a 3 x 3 matrix such that

1 5 0 3 1 3
ATOZ[,ATOZ[,AO=[4]and
1 2 1 1 1 4
0 1
AO:[?)].
1 1

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

Q.5

Q.6

Q.7

(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,
-3n® 3k(2k+1) 3kk+2)+1
k
and Y f(n)=98, then k is equal to :
n=1
13 (2)4 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

x+2y+3z2z=9

x+3y+Az=p

has infinitely many solutions, then the value of
A+ 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 (432
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 A+ ()y + (\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

E%

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
X +2y-3z=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" 7|
(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 =y,

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

Section B (Numerical) — 6 questions

-1 1 -1
LetA=| 1 0 1 | satisfy
0 0 1

A?+ a(adj(adj(A)) + B(adj(A)(adj(adj(A))) =

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

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

m + n is equal to

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

Al-1|=|3]|, A2|-1|=]| 19 | and
0 2 0 -24

det(adj(2adj(A + 1)) =(2)%- (3)% - (11)Y, o, P, y are

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

(=]

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

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

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

2 =2 2
-2 0 -1 for
-1

ANSWER KEY

Section A (MCQ) — 38 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|12 |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
Ans. 4 4 2 4 4

Section B (Numerical) — 6 questions
Ques. 39 40 41 42
Ans. 4 62 18 36
Ques. 43 44
Ans. 38 or -38 34
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