Chapter /

Determinants

Let A be a 2 x 2 matrix
Statement-1 : adj (adj A) = A
Statement-2 : |adj A| = |A] [AIEEE-2009]

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation for
Statement-1

(2) Statement-1 is true, Statement-2 is false
(3) Statement-1 is false, Statement-2 is true

(4) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1

Let a, b, ¢ be such that b(a + ¢) = 0. If
a+1 b+1 c—-1

+| a-1 b-1 c+1 =0,
(_1)n+za (_1)n+1b (_1)n c

[AIEEE-2009]

(1) Anyeven integer (2) Any odd integer

(3) Any integer (4) Zero

Consider the system of linear equations:

a a+1 a-1
-b b+1 b-1
c ¢c-1 c+1

then the value of n is

X+ 2%, + X3 =3
2x, + 3%, + X3 =3
3x, + 9%, + 2x5 =1
The system has [AIEEE-2010]
(1) Infinite number of solutions
(2) Exactly 3 solutions
(3) A unique solutions
(4) No solution

If the trivial solution is the only solution of the
system of equations

X—ky+z=0

kx+3y—-kz=0

3x+y-z=0

then the set of all values of k is [AIEEE-2011]
(1) R-{-3} @ {2,-3}

@) R-{2, -3} @) R-{2

Let P and Q be 3 x 3 matrices with P = Q. If
P3 = @3 and P2Q = Q2?P, then determinant of
(P? + Q?) is equal to [AIEEE-2012]

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

The number of values of k, for which the system
of equations

(k+ 1)x + 8y = 4k
kx + (k + 3)y = 3k — 1

has no solution, is [JEE (Main)-2013]

(1) Infinite 2 1

@) 2 @) 3
1 a 3

If P=|1 3 3| is the adjoint of a 3 x 3 matrix
2 4 4

A and |A| = 4, then a is equal to
[JEE (Main)-2013]

1) 4 2 1
@) 5 @) 0
If o, p # 0, and f(n) = o" + " and

3 1+f(1) 1+f(2)
1+f(1) 1+f(2) 1+£f(3) _ K = a2 (1-B) (a
1+f(2) 1+f(3) 1+f(4)

— B)?, then K is equal to [JEE (Main)-2014]
(1 1 2 -1

1
(3) of (4) )
The set of all values of A for which the system of
linear equations
2x, = 2X, + X5 = X,
2x, — 3x, + 2X; = AX,
=X, *+ 2X, = AX,
has a non-trivial solution [JEE (Main)-2015]
(1) Is an empty set
(2) Is a singleton
(3) Contains two elements
(4)

4) Contains more than two elements
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10.

1.

12.

13.

14.

The system of linear equations
x+Ay—-z=0

Xx—-y—z=0

x+y-irz=0

has a non-trivial solution for [JEE (Main)-2016]
(1) Exactly one value of A

(2) Exactly two values of A

(3) Exactly three values of A

(4) Infinitely many values of A

Let  be a complex number such that 2o + 1 =z

where z = \/3. If

1 1 1
1 —0®> -1 ©*|=3k, then k is equal to
1 2 7

@@ [JEE (Main)-2017]
M z 2 -1
@) 1 @) -z

If S is the set of distinct values of b for which the
following system of linear equations

X+y+z=1
x+ay+z=1

ax+by+z=0
has no solution, then S is
(1) An infinite set
@
(3) A singleton
(4)

[JEE (Main)-2017]

A finite set containing two or more elements

An empty set

x-4 2x 2x

If | 2x x-4 2x |=(A+Bx)(x—A)?, then the
2x 2x x-4

ordered pair (A, B) is equal to [JEE (Main)-2018]

(1) (-4,-9) @ (4.3

@) (4.5 @) (4.5)

If the system of linear equations

xX+ky+3z=0

3x+ky—-2z=0
2x+4y—-3z=0
. XZ .
has a non-zero solution (x, y, z), then — s equal
y

to [JEE (Main)-2018]
(1) 10 2 10

(3) =30 4) 30

15.

16.

17.

18.

19.

The system of linear equations
xX+y+z=2
2x+3y+2z=5

2x + 3y + (@°-1)z=a+1 [JEE (Main)-2019]

(1) has infinitely many solutions for a = 4

(2) is inconsistent when |a| = +/3

(3) has a unique solution for |a| = J3

(4) is inconsistent when a = 4
If the system of linear equations
xX—4y+7z=g
3y—-5z=nh
—-2x+ 5y -9z=k
is consistent, then [JEE (Main)-2019]
(1) g+h+k=0 2 g+2h+k=0
3 g+th+2k=0 (4 2g+h+k=0

Let deR, and

-2 4+d (sin®)—2
A= 1 (sinB)+2 d

5 (2sin@)—d (-sin0)+2+2d |

0 €[0, 2xn]. If the minimum value of det(A) is 8,
then a value of d is [JEE (Main)-2019]

(1) -5 @) 2(+/2+1)

(3) -7 @ 2(42+2)

If the system of equations

X+y+z=5

X+2y+3z=9

x+3y+oaz=p

has infinitely many solutions, then p — o equals
[JEE (Main)-2019]

(1) 18 2 21

3) 8 @4 5

The number of values of 0 (0, «) for which the
system of linear equations

x+3y+7z=0

—-x+4y+7z=0

(sin30)x + (cos20)y + 2z=0

has a non-trivial solution, is [JEE (Main)-2019]
(1) Four (2) One

(3) Three (4) Two
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20.

21.

22.

23.

24.

If the system of linear equations
2x+2y+3z=a
3x—-y+5z=b>b
x-3y+2z=c¢

where a, b, ¢ are non-zero real numbers, has more
than one solution, then [JEE (Main)-2019]

(1) b—-c+a=0
2 b+tc-a=0
3) a+b+c=0
@4 b-c—-a=0

a-b-c 2a 2a
If 2b b-c-a 2b =(a@a+b+c (x
2c 2c c-a-b

+a+b+c), xz0anda+b+c=0,then x

is equal to [JEE (Main)-2019]
(1) 2(a+ b +c) 2 —(a+b+c)
(3) abc 4) -2(a+b+c)

An ordered pair (a, B) for which the system of
linear equations

(1+a)yx+Py+z=2
ox+(1+B)y+z=3
ox + By +2z=2

has a unique solution, is [JEE (Main)-2019]

(M (1,-3) 2) (2,4)
@) (=3 1) 4 (42
1 sin© 1
If A=|—sin® 1 sino |; then for all

-1 —sin® 1

0e (% %) det (A) lies in the interval

5
o (3

o 34

The set of all values of A for which the system of
linear equations

X—=2y—2Z=Ax
X+2y+z=\y
—X—-y=Az

(has a non-trivial solution)
(1) Contains exactly two elements
(2) Contains more than two elements
(

(

[JEE (Main)-2019]

[JEE (Main)-2019]

3) Is a singleton
4) s an empty set

25.

26.

27.

28.

29.

The greatest value of ¢ € R for which the system
of linear equations

x—cy—-cz=0
cx—y+cz=0
cxt+cey—-z=0

has a non-trivial solution, is [JEE (Main)-2019]

(1) - @ 0

@ 2 @
2

If the system of linear equations

X—2y+ kz=1

2x+y+z=2

3x-y—kz=3

has a solution (x, y, z), z # 0, then (x, y) lies on
the straight line whose equation is

[JEE (Main)-2019]
(1) 3x=4y-4=0 (2) 3x—-4y—-1=0
(3) 4x—-3y—-1=0 4 4x-3y—-4=0
Let o and B be the roots of the equation

x2 + x + 1 = 0. Then for y # 0 in R,
y+1 « B
o y+B 1 is equal to
B 1 y+a
(1) y*-1) 2 y-1
@) y(*-3) @ ¥

If the system of equations 2x + 3y — z = 0,
X+ ky—-2z=0and 2x — y + z=0 has a

non-trivial solution (x, y, z), then X V2 ik is
y z X
equal to [JEE (Main)-2019]
1
M 3 2 4
3 1
@ 7 @ -

X sin® cosO
If Ay =| -sin® —x 1
cosO 1 X

and

X sin20 cos20

A, =|-sin26  —x 1 , X #0; then
cos 26 1 X
for all 6 (O,%j [JEE (Main)-2019]
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30.

31.

32.

33.

If the system of linear equations
X+y+z=95
X+2y+2z=6

x+ 3y + Az =y, (A, p € R), has infinitely many
solutions, then the value of A + p is

[JEE (Main)-2019]

(1) 10 2 12
@) 7 @) 9
The sum of the real roots of the equation

x -6 -1

2 -3x x-3|=0, is equal to

-3 2x x+2

[JEE (Main)-2019]

(1) 6 2 o
(3) —4 @) 1

Let A be a real number for which the system of
linear equations

X+y+z=6
AXx+Ay—Az=r-2
3x+2y—4z=-5

has infinitely many solutions. Then A is a root of the
quadratic equation [JEE (Main)-2019]

(1) A2+3,-4=0 (2 22=1-6=0
@) A2+1-6=0 (4 A2-31-4=0

If [x] denotes the greatest integer < x, then the
system of linear equations [sin6]x + [ cosB]y = 0

[cotd]x + y = 0 [JEE (Main)-2019]

(1) Has a unique solution if 6 € [g %) and have

infinitely many solutions if 6 (n, %Tj

(2) Has a unique solution if ee[g,%ju[n, Ej

(3) Have infinitely many solutions if 6 e[gz—n)

and has a unique solution if 6 € (n%)

(4) Have infinitely many solutions if

T 2% n
0e| =, — |U| T,— |.
(2 3] ( 6)

34.

35.

36.

A value of 6 € (0, n/3), for which

1+cos?0 sin?0 4cos60
cos?0 1+sin’0 4cos60 |= 0,is
cos® 0 sin0  1+4cos60
[JEE (Main)-2019]
b r
1 18 ) 36
n L
®) o4 @ 3

If the system of linear equations
2x +2ay+az=0
2x + 3by + bz=0
2x + 4cy + cz =0,
where a, b, ¢ € R are non-zero and distinct;
has a non-zero solution, then
[JEE (Main)-2020]

A are in A.P.

4, TR
a b c
(2) a, b, c are in AP.
3 a+b+c=0
(4) a, b, c are in G.P.

For which of the following ordered pairs (u, 8), the
system of linear equations

X+2y+3z=1
3x+4y+5z=p
4dx + 4y + 4z =35
is inconsistent?
(1) 4.3)

(2) (4,6)
@) 3.4)
@) (1,0)

The system of linear equations

[JEE (Main)-2020]

AX+2y+22=5
2Ax+3y+5z=8
4x+21y +6z=10 has [JEE (Main)-2020]
(1) Infinitely many solutions when ) =2
(2) No solution when ) =8

(3) A unique solution when ) = _8

(

4) No solution when ) =2
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38.

39.

40.

41.

If for some a and B in R, the intersection of the  42.

following three planes
x+4y—-2z=1
X+7y—-5z=8
X+8y+o0z=5
is a line in R®, then o + P is equal to
[JEE (Main)-2020]

(1) —10 2 0
@) 2 @) 10
The following system of linear equations
7x+6y—2z=0 43.
3x+4y+2z=0
X —2y—6z=0, has [JEE (Main)-2020]
(1) Infinitely many solutions, (x, y, z) satisfying
X =2z
(2) No solution
(3) Only the trivial solution
(4) Infinitely many solutions, (x, y, z) satisfying
y =2z
Let S be the set of all A € R for which the system
of linear equations
2Xx —y+2z=2
X—2y+iz=-4
X+iy+z=4 44.
has no solution. Then the set S
[JEE (Main)-2020]
(1) Is a singleton.
(2) Contains more than two elements.
(3) Is an empty set.
(4) Contains exactly two elements.
x-2 2x-3 3x-4
If A=2x-3 3x—-4 4x-5|= 45,

3x-5 5x-8 10x-17

Ax® + Bx2 + Cx + D, then B + C is equal to

[JEE (Main)-2020]
1) 9
@) 1 @4 -3

If the system of equations
xX+y+z=2
2x+4y—z=6
3x+2y+Az=p
has infinitely many solutions, then
[JEE (Main)-2020]

() 2L—p=5
@) A-2u=-5
B) A+2u=14
@) 21 +p=14

Suppose the vectors x,, x, and x, are the solutions
of the system of linear equations,
Ax = b when the vector b on the right side is equal
to b,, b, and b, respectively. If

1 0 0 1 0
1 1 1 0 0
0

by =| 0|, then the determinant of A is equal to
2

[JEE (Main)-2020]

(1) 4 @)

3 2 )

N|w N|=

Let A € R. The system of linear equations
2%, —4x, + x5 =1
X, = 6x, + x5 =2
Ax,; —10x, + 4x, =3
is inconsistent for [JEE (Main)-2020]
) exactly two values of A

(2) exactly one positive value of A

) every value of A

(4) exactly one negative value of A
fa+x=b+y=c+z+1, where a, b, ¢, X, Y,
z are non-zero distinct real numbers, then
X a+y x+a

y b+y y+b| isequal to
Z c+y z+c

[JEE (Main)-2020]

(1) y(b-a)
@) y@a-c)

2) y@a-»b)
4 0
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46.

47.

48.

49.

50.

If the system of linear equations 51.

x+y+3z=0

x+3y+k¥z=0

3x+y+3z=0

has a non-zero solution (x, y, z) for some keR,

y

then x+[—j is equal to [JEE (Main)-2020]
z

(1) 9 @ 3
@) - @ -3 >
The values of A and p for which the system of linear
equations
xX+y+z=2
X+2y+3z=5
X+3y+iz=yp
has infinitely many solutions are, respectively
[JEE (Main)-2020]
(1) Sand 7 (20 6and 8
(3) 4and 9 (4) 5and 8
53.
If the system of linear equations,
X+y+z=6
x+2y+3z=10
3x+2y+Az=p
has more than two solutions, then pu — A2 is equal
to . [JEE (Main)-2020]
54.

Let S be the set of all integer solutions, (x, y, z), of
the system of equations

X—2y+5z=0
—2x+4y+z=0
—7x+ 14y +9z =0

such that 15 < x2 + y2 + z2 < 150. Then, the
number of elements in the set S is equal
to [JEE (Main)-2020]

If the system of equations
X—2y+3z=9
2x+y+z=0>b

x — 7y + az = 24, has infinitely many solutions,
then a — b is equal to . [JEE (Main)-2020]

The sum of distinct values of A for which the
system of equations

A=Tx+@Br+1)y+2xz=0
A=1)x+(@r-2)y+(L+3)z=0
2x+ (3L + 1)y +3( - 1)z=0,
has non-zero solutions, is
[JEE (Main)-2020]
The system of linear equations
3x -2y —kz=10
2x —4y -2z =6
X+ 2y —z=5m

is inconsistent if :
[JEE (Main)-2021]

(1) k¢3,m¢% (2 k=3, meR
4 4
3) k=3, m=— 4) k=3, m=—
(©) 2 ) 5
3 -1 -2
Let P=|{2 0 a | where aeR. Suppose
3 -5 0

Q =[q;] is a matrix satisfying PQ = kl; for some

2

k
non-zero keR. If g3 =—7 and |Q|= k? then o

8
+ k2 is equal to )
[JEE (Main)-2021]
For the system of linear equations :
X—2y=1,x—-y+kz=-2 ky +4z =6, ke R,
consider the following statements :

[JEE (Main)-2021]
(A) The system has unique solution if

k=2, k#-2.
(B) The system has unique solution if k = — 2.
(C) The system has unique solution if k = 2
(D) The system has no solution if k = 2.
(E) The system has infinite number of solutions if
k #-— 2.

Which of the following statements are correct?
(1) (A) and (E) only (2) (A) and (D) only
(3) (B) and (E) only (4) (C)and (D) only
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55.

56.

57.

58.

59.

0 - tan[gj
2

If A= and (l,, +A) (I, — A)™
0
tan(—j 0
2
a -b
= { } , then 13(a2 + b?) is equal to
b a
[JEE (Main)-2021]
If the system of equations

kx +y+2z=1

X—-y—-2z=2

—2X—2y—4z=3

has infinitely many solutions, then k is equal to

[JEE (Main)-2021]
The following system of linear equations
[JEE (Main)-2021]
2x+3y+2z2=9
3x+2y+22=9
X—y+4z=28
(1) has a solution (a, B, 7v)
a+pZ+y3=12
(2) has a unigque solution
(3) does not have any solution
(4) has infinitely many solutions

satisfying

(a+1) (@+2) a+2 1
The value of |(a+2) (a+3) a+3 1|is:
(@a+3) (a+4) a+4 1

[JEE (Main)-2021]

(1 o 2 (@a+2)a+3)a+4)

(3) 2 @) (@a+1M)(a+2)(a+3)

26th Feb (M)

Consider the following system of equations :
[JEE (Main)-2021]

XxX+2y—-3z=a

2x+6y—-11z=0Db

X—2y+ 7z =c,

where a, b and c are real constants. Then the
system of equations :

(1) has infinite number of solutions when
S5a=2b+c

(2) has no solution for all a, b and ¢
(3) has a unique solution when 5a = 2b + ¢

(4) has a unique solution for all a, b and ¢

60.

61.

62.

63.

64.

Let Az{ I_ _,I},izx/—_t Then, the system of

linear equations A8 | = 8 has
y 64
[JEE (Main)-2021]
(1

Exactly two solutions

)
(2) No solution
(3) A unigue solution
(4) Infinitely many solutions
-30 20 56
Let P=|90 140 112 and
120 60 14
2 7 o’ f
= —-1+iV/3
A=1-1 ~o 1 where ® = 3 and I,
0 -0 -o+1

be the identity matrix of order 3. If the determinant
of the matrix (P~'AP-1,)? is 2, then the value o
is equal to [JEE (Main)-2021]

The maximum value of

2 2

sin“x  1+cox“x cos2x
f(x)=[1+ sinx cos’x cos2x|,xeR is :
sin x cos?x  sin2x
[JEE (Main)-2021]
3
() @ 5
@) V7 @ 5

The system of equations kx + y + z = 1, x + ky
+z=kand x +y + zk = kZ has no solution equal
to : [JEE (Main)-2021]

(Mo
@) -1

. .
it A= %) anddet [A2-11]=0, then
sina 0 2

possible value of a is : [JEE (Main)-2021]

Y T
M) 3 @ &

©) )

NS
N3
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65.

66.

67.

68.

69.

70.

2 3
If A= o Al then the value of det(A%) +

det(A10 —(Adj(2A))1O) is equal to :

[JEE (Main)-2021]

If X, y, z are in arithmetic progression with common
difference d, x # 3d, and the determinant of the matrix

3 42 «x
4 52 y | is zero, then the value of k2 is :
5 k z
[JEE (Main)-2021]
(2) 36
4) 6

() 12
@) 72

5
arithmetic progression for a real number x, then the

2(x—1j x-1 x2
2

. 18
If 1, log,,(4* — 2) and log,,| 4 *—= | are in

value of the determinant 1 0 X| is
X 1 0
equal to : [JEE (Main)-2021]

The solutions of the equation

1+ sin? x sin? x sin? x

cos?x 1+cos? x 3

4sin2x 4sin2x 1+4sin2x
[JEE (Main)-2021]
p X5 o) N T
(1) 6’ 6 @ 12’6
51 Tn 7 11n
® 1212 A PRETY

Let a, B, y be real roots of the equation, x3 + ax? +
bx+c¢c=0,(a,b,c e Rand a, b =0). If the system
of equations (in u, v, w) given by au + Bv + yw =0;
Bu+ yw + aw =0; yu + av + Bpw = 0 has non-trivial
solution, then the value of % is :

[JEE (Main)-2021]
(1 5 2 1
(3) 3 4 o
Let the system of linear equations
4x + Ay +2z2=0
2x—-y+z=0
ux + 2y + 3z = 0, A, neR.
has a non-trivial solution. Then which of the

cos“ x| =0,(0<x <), are:

71.

72.

73.

74.

75.

following is true?

[JEE (Main)-2021]
(1) n=-6,21eR (2) =3, pneR
(3) n=6,2reR 4) »=2,peR

Let | be an identity matrix of order 2x2 and

2 -1
P= {5 _3] Then the value of neN for which

P, =151 -8Pis equal to
[JEE (Main)-2021]
Let a, b, ¢, d be in arithmetic progression with

common difference A If
X+a—-c X+b x+a
x=1 X+C X+Db|=2, then value of A2 is
x—b+d x+d x+c

equal to [JEE (Main)-2021]

The value of k e R, for which the following system
of linear equations

3x—-y+4z=3,

X+ 2y—3z=-2,

6x + S5y + kz = -3,
has infinitely many solutions, is
(1) -3 2 -5
3) 5 @) 3

[JEE (Main)-2021]

The values of A and p such that the system of

equations x + y+ z=6, 3x + S5y + 5z = 26, x + 2y
+ AZ = u has no solution, are

[JEE (Main)-2021]
@) L=3,u=10
@) A=2,uz10

(1) %#2,u=10
@) A=3,u=5

The values of a and b, for which the system of
equations

2x+3y+6z=8
x+2y+az=5
3x+5y+9z=>b
has no solution, are
(1) a=#3,b=13
@) a=#3,b=3

2 a=3,b=13

4) a=3,b=13
[JEE (Main)-2021]
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76.

77.

78.

79.

80.

The number of distinct real roots of

sinXx COSX COSX

cosx sinx cosx|=0 in the interval
COSX COSX sinx

T T . .
—ZSXSZ is [JEE (Main)-2021]
1 2 2 1
(3) 4 4) 3

For real numbers o and B consider the following
system of linear equations :

X+y—z=2,x+2y+0z=1,2x-y+z=0.

If the system has infinite solutions, then o + B is

equal to [JEE (Main)-2021]
Let
sin?x  —2+cos’x  cos2x
f(x)= 2+sin® x cos? x cos2x |, x€|[0, «].
sin® x cos? x 1+ cos2x

Then the maximum value of f(x) is equal to
[JEE (Main)-2021]

If A=

vy}
Il

U ?J,i:\/——1 and Q =

ATBA, then the inverse of the matrix AQ2%21 AT is

equal to [JEE (Main)-2021]
10 1.0
0 [2021/ 1] @ | 2021 1}
1 2021

1 —2021i

© [0 1 ’] @ |
2021 —
J5

Let O ¢ (0, gj If the system of linear equations.

(1 + cos?0) x +sin?0 y + 4 sin30 z=0

cos20 x + (1 +sin?0) y + 4sin36 z=0

cos?0 x + sin%0 y + (1 + 4 sin30) z=0

has a non-trivial solution, then the value of 6 is
[JEE (Main)-2021]

n b4
(1) ry @) 18
4x 5n
3 o @) 'y

81.

82.

83.

84.

85.

86.

100
Let A=|0 1 1. Then A2925 — A2020jg gqual to
100
[JEE (Main)-2021]
(1) A°-A @2) A5
3 AS-A (4) A®

Let A be a 3 x 3 real matrix. If det(2 Adj(2 Adj(Adj
(2A)))) = 2%1, then the value of det (A?) equals
[JEE (Main)-2021]

If the system of linear equations
2x+y—z=3

X—y—z=a

3x+3y+pz=3

has infinitely many solution, then o +  — of} is equal
to ) [JEE (Main)-2021]
Let [A] be the greatest integer less than or equal
to A. The set of all values of A for which the
system of linear equations x + y + z=4, 3x + 2y
+5z=3,9x + 4y + (28 + [A])z = [A\] has a
solution is [JEE (Main)-2021]
(1) (=0, =9 U8, ©) (2) [-9,-8)

@) R (4)

[x+1 [x+2]
Let A=| [x] [x+3] [x+3]|, where [f] denotes

[xX] [x+2] [x+4]
the greatest integer less than or equal to t. If

det(A) = 192, then the set of values of x is the interval
[JEE (Main)-2021]

(1) [60,61) (2) [65, 66)

(3) [62,63) 4) [68, 69)

If the following system of linear equations

[x +3]

2x+y+z=5
X—y+z=3
x+y+az=b>b
has no solution, then :
[JEE (Main)-2021]

1 7 1 7

= b#— ——b=—

(1) a=-3.b*3 2 ar-3 3
1 7 1 7
—b=— =—, b#—
(3) a¢3 3 (4) a 3 ¢3
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87.

88.

89.

90.

91.

If a, —cos%ﬂsng =12 3... \/—_1

a a a
then the determinant |a, a5 ag| is equalto:
a7 dg &

[JEE (Main)-2021]
(1) a,ag— (2) a,az —
) a, 4) ag
If a + B + vy = 2n, then the system of equations
x + (cosy)y + (cosB)z=0
(cosy)x + y + (cosa)z =0
(cosP)x + (cosa)y +z=0
has :
(1
(2
(3
“4

a,;a, a,dag

) a unique solution
) no solution
) infinitely many solutions
) exactly two solutions
[JEE (Main)-2021]
Consider the system of linear equations
—Xx+y+2z=0
3x—ay+5z=1
2x-2y—az=7

Let S, be the set of all acR for which system is
inconsistent and S, be the set of all aeR for which
the system has infinitely many solutions. If n(S )
and n(S,) denote the number of elements in S
and S, respectlvely, then [JEE (Mam)-2021]

(1) n(S;) =2,n(S;) =0 (2) n(S;) =1,n(S;) =0
3) n(Sy) =2,n(S;) =2 (4) n(S;) =0,n(S,) =2

Let a,, a,, a; ..., a,, in GP with a, > 0 for j = 1,
2, ..., 10 and S be the set of pairs (r, k), r, keN
(the set of natural numbers for which

log, aja; log, aja; log, a;a)
log, aja* log, aja; log, aiak|=0
log, a7a; log, a;a; log, azay,
[JEE (Main)-2021]
(1) 2 2) 10
(3) 4 (4) Infinitely many
Let A = [a]andB-[b]betwoBX3reaI

matrices such that b, = (Sy’”—maj where |/, j =
1, 2, 3. If the determinant of B is 81, then the
determmant of Ais [JEE (Mam)-2021]

(1) 19 ) 1/81
®) 3 @ 1/3

92.

93.

94.

95.

Leta—-2b+c=1.

X+a x+2 x+1
If f(x)=|x+b x+3 x+2|,then
X+c x+4 x+3
[JEE (Main)-2021]
(1) f(50)=1 (2) f(-50) =501
(3) f(-50)=-1 (4) f£(50) =-501

The number of values of a for which the system of
equations :

X+y+z=aqa

oX + 20y + 3z=-1

x+3ay+5z=4

is inconsistent, is
[JEE (Main)-2022]

(10

(3) 2

@ 1
@) 3

Let S:{\/ﬁ:1£n£50andnisodd}_
1

aeSand A=| -1
-a

Let

o -~ O
-~ O O

If 2 det (adj A) =100 A, then X is equal to :

aeS

[JEE (Main)-2022]
2) 221
@) 1717

(1) 218
(3) 663
Let the system of linear equations
X+y+az=2

x+y+z=4

x+2z=1

have a unique solution (x*, y*, z*). If (a, Xx*), (y*, a)
and (x*, —y*) are collinear points, then the sum of
absolute values of all possible values of a is

[JEE (Main)-2022]
@ 3
@ 1
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96.

97.

98.

99.

Let A be a 3 x 3 real matrix such that

1 1 1 -1 0 1
Al1|={1; Al0|=|0 andAO=1
0 0 1 1 1 2

If X= (x1, X xs)Tand | is an identity matrix of order
4
(A-2NX =1
1

3, then the system has :

[JEE (Main)-2022]
1
2
3

4

No solution

(
(
(3) Unique solution
(

)
) Infinitely many solutions
)
)

Exactly two solutions
The system of equations
—kx +3y—14z=25
—-15x+4y—kz=3
—4x+y+3z=4
is consistent for all k in the set
[JEE (Main)-2022]
M R 2 R-{-11,13}
(3) R-{13} 4) R-{11,11}
Let A be a 3 x 3 invertible matrix. If |adj (24A)| =
ladj (3 adj (2A))|, then |AJ? is equal to :
[JEE (Main)-2022]
(1) € ) 27
@) 2 @ 1

The ordered pair (a, b), for which the system of
linear equations

3x-2y+z=b
bx-8y+9z=3
2x+y+az=-1

has no solution, is :
[JEE (Main)-2022]

100.

101.

102.

103.

104.

105.

If the system of equations
oX+y+z=5x+2y+3z=4,x+3y+5z=§
has infinitely many solutions, then the ordered pair
(o, B) is equal to:

[JEE (Main)-2022]
(1) (1,-3) 2 (=1,3)

Let the system of linear equations x + 2y + z =
2, 0Xx +3y —z=o0,-ax +y + 2z = —-a be
inconsistent. Then a is equal to :

[JEE (Main)-2022]

5

@ -5

1) ;

NN N o

©)

The positive value of the determinant of the matrix
A, whose

14 28 -14
Adj(Adi(A) =| -14 14 28 |, .
28 -14 14
[JEE (Main)-2022]
a 10
Let f(x) = ax2 a -1 a € R. Then the sum
ax‘ ax a

of the square of all the values of a, for which
2f(10) —f(5) + 100 = 0, is

[JEE (Main)-2022]
(1) 17 (2) 106
(3) 125 4) 136

Let A and B be two 3 x 3 matrices such that AB

1
=land |A| = 8 Then |adj (B adj(2A))| is equal to

[JEE (Main)-2022]
2 32
4) 128

() 16
3) 64

If the system of linear equations
2x+3y—z=-2

x+y+z=4
X—y+|Az=41L-4

where A € R, has no solution, then
[JEE (Main)-2022]
2 r=-7

@) 22=1

M
)

o N

A
A
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106.

107.

108.

109.

110.

Let A be a matrix of order 3 x 3 and det (A) = 2.
Then det (det (A) adj (5 adj (A%))) is equal to

[JEE (Main)-2022]
(1) 512 x 108 (2) 256 x 108
(3) 1024 x 10¢° (4) 256 x 10"
If the system of linear equations
2x -3y =y +5,

ox + 5y = B + 1, where a, B, v € R has infinitely
many solutions, then the value of |9a + 3p + 5y|
is equal to

[JEE (Main)-2022]
If the system of linear equations
2x+y—z=17
x-3y+2z=1
X+ 4y + 36z =k, where 6, k ¢ R

has infinitely many solutions, then & + k is equal
to:

[JEE (Main)-2022]
(1) -3 2 3
(3) 6

2 1
Let A= (0 2 j If B =/ —°C,(adjA) + °C,(adjA)?

—.... —°C,(adjA)*, then the sum of all elements of
the matrix B is

[JEE (Main)-2022]
(1 -5 2 -6
@) -7 4) -8

The number of g € (0, 4nx) for which the system of
linear equations

3(sin30) x—y+z=2
3(cos 20) x + 4y + 3z =3
6x+7y+7z=9
has no solution, is
[JEE (Main)-2022]
(1) 6 @ 7
3) 8 4 9

1.

112

113.

114.

1 a a
LetA: 0 1 b,a,beR_
0 0 1
1 48 2160
n_
IfforsomenEN’A _8 (1) 916 thenn + a

+ b is equal to
[JEE (Main)-2022]
If the system of linear equations.
8x+y+4z=-2
x+y+z=0
AX—=3y=pn

has infinitely many solutions, then the distance

1
of the point (X’“’_Ej from the plane
8x+y+4z+2=0is

[JEE (Main)-2022]

(1) 35 @) 4

26
@) o

Let A be a 2 x 2 matrix with det (A) = —1 and det
((A + 1) (Adj (A) + I)) = 4. Then the sum of the
diagonal elements of A can be

[JEE (Main)-2022]

a p Y
Consider a matrix A=| g2 p2 42

B+y v+a a+P

where o, B, y are three distinct natural numbers.
det (adj(adj(adj(adj A))))
(@-B)'® B-1)"°(y-a)'®
number of such 3-tuples (o, B, 7) is .

[JEE (Main)-2022]

If =2%2,3%% then the
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115.

116.

17.

0o 1 0
A=0 0 1

Let the matrix and the matrix B,

=A% +2A% If B =Adj(B,_,)foralln®1, then det(B,)
is equal to :

[JEE (Main)-2022]
330

336

(1) 32
(3) 3%

@)
(@)
If the system of equations
X+y+z=6
2x+5y+o0z=
X+2y+3z=14

has infinitely many solutions, then a + f§ is equal to
[JEE (Main)-2022]

(1) 8 (2) 36

(3) 44 (4) 48

Let A and B be two 3 x 3 non-zero real matrices
such that AB is a zero matrix. Then

[JEE (Main)-2022]

the system of linear equations AX = 0 has a
unique solution

the system of linear equations AX = 0 has
infinitely many solutions

B is an invertible matrix

adj(A) is an invertible matrix

Q

118.

119.

120.

a b
The number of matrices A = (c dj , where a, b,

c,de{-1,0,1,2 3, ..., 10}, such that A = A,
is

[JEE (Main)-2022]

Let p and p + 2 be prime numbers and let

p! (p+1)! (p+2)!
A=|(p+1)! (p+2)! (p+3)
(p+2)! (p+3)! (p+4)!

Then the sum of the maximum values of o and B,
such that p* and (p + 2)? divide A, is

[JEE (Main)-2022]

The number of real values of A, such that the system
of linear equations

2x—-3y+5z=9
x+3y—z=-18
3x—-y+ (A=A |)z=16
has no solutions, is

(1) 0

3) 2

[JEE (Main)-2022]
@) 1
4) 4
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Determinants

Answer (1)
a b
Let A = c d

d -b
Then adj (A) = —¢ a

A = |adj A| = ad — bc

a b
Also adj[adj A] = c d =A

Both statements are true but (2) is not correct
explanation of (1).
Answer (2)

Applying D' = D is first determinant and R, <> R,
and R, <> R, in second determinant

a -b ¢ a(AN™2 \p(—-1/"§, Ol
a+1 b+1 c-1|+| a+1 b+1 c-1|=0
a-1 b-1 c+1 a-1 b-1 c+1

Then a+1 b+1 =0

a+(-1""?a -b+(=0)""b c+(-1)"¢c
c-1
a-1 b-1 c+1

if nis an odd integer.
Answer (4)

The given system of linear equations can be put in
the matrix form as

X

~l0 =1 1|/ x, |=|-3] by R, >R, - 2R,
R; — Ry - 3R,

12 1[x] [3
~10 1 1% |=|3] Ry>R;-R,
00 0flx;| |5

Clearly the given system of equations has no
solution.

Alter

Subtracting the addition of first two equations from
third equation, we get,

0 = =5, which is an absurd result.

Hence the given system of equation has no
solution.

Answer (3)

For non-trivial solution

—_

-k 1
3 —k|=0
14 —1

w x

1(=3+ k) +k(—k+3k)+1(k-=9)=0
k—=3+2k*+k-9=0
2k +2k—-12=0
k*+k-6=0
(k+3)(k=2)=0
=-3,2

e a

Thus, the set of values of kis R —{— 3, 2} for trivial
solution.

Answer (2)
PP+ Q=0 = det(PP+@)=0
Answer (2)

k+1 8
k k+3

= kK2+4k+3-8k=0
= k=1,3
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When k = 1, equation change to (2-1)A2+30-4)+2(-21+2)+(4-1—-3)=0
2x+8y=4 = x+4y=2

2 3 a2 _
and x + 4y = 2 = x+d4y=2 20° +6L—-8-A" -3\ +4r—-4r+4 -1 +1=0
= Infinitely many solutions = A3-a%2450L-3=0
When k =3

4x+8y=12 = k+2y=3

= 234+22-51+3=0

WA +202-20-31+3=0

8
and 3x + 6y = 8 and x +2y = 3 AP -1)+20(-1)-3(A-1)=0
= No solution A-N(A%+21.-3)=0
One value of k exists for which system of
equation has no solution. (=N +3)(2-1)=0
7. Answer (2) = r=11 -3
1 o 3 Two elements.
13 3 10. Answer (3)
2 4 4 1 A =1
|P| = 1(12 — 12) — o(4 — 6) + 3(4 — 6) ey (AK
1 1 A
=20.—-6
Also, |P| = |A]? = 16 100+ ) =M=22+1) + (=2 1) =0
20 = 22 7\,3—7L+}\,+1—7\,—1=0
3 B
=11 p-2=0
2R =
8. Answer (1) Vi Y §
A=0,r=%1
2 M2
1+1+1 T+o+B  1+a”+p Exactly three values of A
T+o+B  1+a®+p° 1+’ +p° 11.  Answer (4)

1+0?+p% 1+ +p® 1+a* +p*
P P P 20+ 1=2 z=3i

1443
(D:

2

— Cube root of unity.
C,»>C, +C,+C,
=[(1 = a)(1 = B)(1 = B)P 11 1 11 1] B 1 1

So, 1 1-0 o?|=1 o o’|=]0 o o
2 7 2 2
9. Answer (3) 1 o ol 1T o o 00 o
X(2=1)=2x, + X3 =0 =3 (o? — o)
2% + X (-1~ 3)+2x3 =0 B 3{(—1—\@/}_[—1“/5/]}
- 2 2

—X;+2X, —Ax3=0
2-% 2 1 = -3J3i

2 -2-3 2/=0 = -3z

-1 2 -\ k=-z

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com
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12. Answer (3) 15.  Answer (2)
1 1 1 The equations are
xXty+z=2 (1
1 a 1=0 y (1)
2x+3y+2z=5 (2)
a b 1

2x+3y+(@-1)z=a+1 ..Q3)

— g= 1 1 1
Fora=1 Here, A={2 3 2
Eq. (1) & (2) are identical i.e.,.x +y + z = 1 2 3 a’-1
To have no solution with x + by + z = 0.
b=1 11 1
13. Answer (3) -2 3 2
2
x—-4 2x 2x 0 0 a“-3
A=|2 -4 2
X X X —2_3

2x 2X x—-4

2 — —
x = —4 makes all three row identical a’-3=0 = |al=43

hence (x + 4)? will be factor If a2 = 3, then plane represented by (2) and (3) are

Also, C;, > C;+C, +C, parallel.

Given system of equation is inconsistent.

5x-4 2x 2x 16. Answer (4)
A=5x-4 x-4 2x

x—4y+7z=g (i)
5x-4 2x x-4 -
3y—-5z=h (i)
= b5x—4is a factor —2x+5y—-9z=k ..(iii)
A=1(5x-4)(x+4)? from 2 (equation (i)) + equation (ii) + equation (iii):
B=5A=-4 0=29+h+k
14. Answer (2) o 29+h+k=0
System of equation has non-zero solution. then system of equation is consistent.
1 k 3 17. Answer (1)
3 k -2|=0
> 4 _3 -2 4+d sin6—-2
det(A)=[1 sin6+2 d
= 44-4k=0 5 2sin6-d -sinb+2+2d
k=11
Letz =2 -2 4+d sin0o-2
X+ 11y =-3h =[1 sine+2 d
and 3x + 11y = 2L 1 0 0
5\ A
x:7,y:—5,z=k = d(4 + d) — (sin20 — 4)
= det(A)=d?+4d+ 4 —sin?0 = (d + 2)? - sin?0
«z %.x min det (A) is attained when sin?0 = 1
e (@+2P-1=8= (d+22=9=d+2=43
(_ZJ = d=-5o0r1
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18. Answer (3) 20. Answer (4)

11 1 A=A, = A, = A, = 0 for infinite solution
A=[1 2 3|=20-9-a+3+1=a-5
13 «a

a 2 3
a=[P 71 ¥ - a(13)+ 250 - 2b) + 3(-3b+ )
c -3 2

=13a-13b+13c=0
ie,a—-b+c=0

5 1 1
Ay=19 2 3|=5(20.-9)-19a - 3B)+(27 — 2B)
3 a

=

= 1000-45-9a. +3p+27 -2 or b-c-a=0
= a+p-18 21. Answer (4)
15 1 a-b-c 2a 2a
Ay=[1 9 3|=9a-3B—5(c—3)+1B-9) A=\ 2b  b-c-a 2b
1B « 2c 2c c-a-b

R, > R, *+ R, + R,

90-3p-5a0+15+p-9

= 40-2B+6 a+b+c a+b+c a+b+c
A=| 2b b-c-a 2b
115 2c 2c c—-a-b
Ay=[1 2 9=2-27-B+9+5=p-13
T3 B 1 1 1

=(a+b+c)|2b b-c-a 2b
2c 2c c—a-b

= for infinitely many solutions
A=A, =A;=A=0
=a=5p=13=>p-az8 €y C-C, G, G,-C,
19. Answer (4)
For non-trivial solution
A=0

0 0 1
A=(a+b+c)] O -b-c-a 2b
c+a+b c+a+b c-a-b
sin36 cos26 2
13 7|=0 =(@+b+c)a+b+c)
-1 4 7 Option (4) is correct
22. Answer (2)

sin30(21-28) — cos20(7 +7)+2 (4 +3) =0
For unique solution,

sin30 + 2c0s20 -2 =0

3sin® — 4sin%) + 2 —4sin20 -2 =0 1+a B 1
4sin%0 + 4sin20 — 3sin6 = 0 A=| o 1+B 1/=0
sind (4sin?0 + 4sind — 3) = 0 o B2
sind (4sin?0 + 6sin® — 2sin6 — 3) = 0
sind [2sind (2sin6 — 1) + 3 (2sin6 — 1)] =0 T+o+B+1 B 1
o B+1 10

sind =0, sin6=% ( sinﬁi—gj a+B+2 B2
o1 57 1B 1

6 6 (a+B+2)1 B+1 1|%0
Option (4) is correct. 1T B 2

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com
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1B 1 = (1-c?)+cl-c-c?)-clc?+c)=0
(a+[3+2)8 (1) (1)7&0 = (1+c)(1-¢c)-2¢>(1+¢)=0

= (1+c)1-c-2¢?)=0
(@+B+2)1(1) %0

= (1+¢)*(1-2¢) =0

23. Answer (4) . c=_tor

1 sing 1 26. Answer (4)
|Al=|-sin6 1 sin® X—2y+kz=1,2x+y+2=2,3x-y—kz=3
-1 —sin6 1 1 2 &
A=2 1 1|=1(k+1)+2(2k—-3) + k(-2 - 3)
0 0 2 3 -1 —k
=|-sin0@ 1  sin6|R—> R+ R, =—k+1 -4k -6 -5k
-1 -sing 1 =—10k - 5=-52k + 1)
= 2(sin%0 + 1) 1N 2K
A=2 1  1[=-52k+1)
as 0e [3_71, S—RJ 1 3 -1 -k
4 4
2 1
= sin GG(O-EJ 11 k 1 -2 1
Ay=2 2 1]=0,A3=2 1 2/=0
det(A) € [2, 3) e 3 -1 3
3
[2, 3) [ (E, 3:| o3 &7 (0)
24. Answer (3) mits gy o
x(1=2)—2y—-2z=0 o k:_%
X+(2-ANy+z=0
—X—y—22z=0 .. System of equation has infinite many solutions.
for getting a non-trivial solution Letz = =0 then x = 10-31 and y = 2
A=0 10 5
1% 2 o 2. (X, y)mustlieonline4x —3y—-4=0
1 2-% 1l|=0 27. Answer (4)
4 1 Leta =wand B = w? are roots of x> + x + 1 =0
1-2)P=
= (1-2y=0 y+o 1 o?
A=1 2
1 y+o ® |operate ¢,— ¢, + C,* C4
25. Answer (4) ©? o 1+y
If the system of equations has non-trivial solutions,
then
1 — -c 1 o?
- = _ 2 Ry, > Ry — R,
c -1 ¢ |=0 =yl y+o° o (By R, >R, R,
c -1 1 o 1+y

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com
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1 1 w?

1
A=|1
=yl0 y+0® -1 o-0? 1

@D N -

SN =
Il
o

0 o-1 1+y-o?
= 12,L-6)-1L-2)+1(3-2)=0

=Yy + ? = 1)(1 + y — 0?) — o(w — 1)(1 - o)} = 2L-6-2+2+1=0
= Y(y? —(0? = 1)) + yo(o — 1)?

=3
=P+ yo-1P2(0—~(o+ 1)) =)°
28. Answer (1) 5 11 15 1
Now, Ax=16 2 2/=0, Ay=|{1 6 2/=0
23 - ) p 3 3 1T un 3
A=0 = |1 k -2/=0 = k=E
2 11 1 5 1
0 1 1=0
Equations are 2x + 3y —z=0 (i) i
0 u-5 2
2x—y+z=0 -(i)
2x+ 9y —4z=0 ...(iil) = 12-p+5=0
. " =4
By (i) — (i), E
171 5 |1 1 5
-z=—4x and _2x+y:0
Az=[1 2 6/=0 -1 -1
) 13 yw [0 2 p-5
£+X+E+k=_1+l_4+g=1
y z X 2 2 2 2 = 1(6-p+2)=0
29. Answer (1) = p=7
So, L+ =10
X sin§ cosy 31. Answer (2)
Ay =|-sin® —x 1
cos0 1 X x -6 -1
2 -3x x-3|=0
= X(—x2 —1) — sinb(—xsind — cos0) A8 27 412

+ cos0(—sind + xcosO
( ) = x(=3x% — 6x — 2x% + 6x) —6(—3x + 9 — 2x — 4)

—(4x — 9xA) = 0

= —x3 — x + xsin20 + sin6cosO — cosOHsinO

+ Xxc0s20

5 = x(-5x%) —6(-5x+5)—4x+9x=0
o xTX = X*—7x+6=0
=—x3

All the roots are real
Similarly, A, =—x® 0
Sum of real roots = — =0

A+ A, =258 1
30. Answer (1) 32. Answer (2)
X+y+z=5 A=A =A = A=
X+2y+2z=6 11 1
x + 3y + Az = u have infinite solution A=l4 L Al=0
A=0, Ax=Ay=Az=0 3 2 4

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com
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= 2+ 4 cos66=0

0 0o 1
= |4-1 2» —-A=0 = A=3 -1
cos60 =—
1 6 -4 2
66¢ (0, 2r)
6 1 1
Aj=L-2 & -A[=0 fora=3 So, 60= 2% or 47
5 2 -4 3
b 21
1 6 1 = 9—5 or ?
A, =14 A-2 —A=0 forr=3 35. Answer (1)
3 -5 -4
For non-trivial solution, A =0
11 6 2 2a a
Ay =14 & A-2/=0 forr=3 2 3b b|=0
3 2 -5 2 4c c
For A = 3, infinitely many solutions is obtained.
33. Answer (3) - b
12b b|=0
There are two cases. =
1 3c ¢

n 271
Case 1: 96(;;)
So ; [sin6] = O, [-cosO] = 0, [cotd] = —1
The system of equations will be ;
0-x+0-y=0 and —x+y=0
(Infinitely many solutions)

n
Case2: Oe (Tf, Fj

So ; [sin6] = =1, [-cos6] = O,
The system of equations will be ;

—-x+0y=0 and [cotf] x+y =0

36.

= 2bc—-3bc+alb-rc)+a(3c—2b)=0
= —-bc—-ab+2ac =0
ab + bc = 2ac

1 1
ey
c a

o N

a, b, care in HP
Answer (1)
For inconsistent system we need

A =0 and atleast one of Ax, Ay Az= 0

Clearly x=0 and y=0 (unique solution) 12 3
34. Answer (4) A=|3 4 5|=0

C,—»C,+C, 4 4 4

2 sin?0  4cos66 123

2 1+sin®0 4cos6O |[=0 Ay=lpn 45

1 sin?0  1+4cos66 5 4 4

R, > R,—Ry, R, > R,— R,

o -1 0
1 1 -1 =0
1 sin0 (1+4cos60)

Visit: www.vishalsiracademy.com for more info

= (4)-2(4p—53) + 3(4n—-43) = 0
= —4+4u-25=0
= 2u#d+2

(u, 8) = (4, 3) is only possible in given options
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MATHEMATICS

37.

38.

39.

Answer (4)
A2 2
A=|2L 3 5
4 % 6

= M(18 — 5L) — 2(12), — 20) + 2(212 — 12)
= A=-A2-6)\+16
A=(L+8)(2-1)
= A=0forA=2o0ori=-8

U

5
= forh=2A,=|8
0

BN
N W N
o 0N

= A, =5(8) -2(-2) + 2(-14)
A=40+4-28=16=0
System has no solution.

Answer (4)

Three equations have infinitely many solutions,
SO

= o

(&) NI
I
AN
1]
o

Q

- =9

Putting the value of o in (3)

x+4y—-2z=1and x+5y—-3z=5
Onsolvingy=z+4and x=-2z-15
Substituting these values in (2)
X+7y—5z=p=-2z—-15+7z+ 28 -5z

- =73

Soa+p =10

Answer (1)

7 6 -2
As 3 4 2| =0
1 -2 -6

= The system of equations has infinite trivial
solutions.
Also adding equations (1) and 3(3) yield

10x =20z = x=2z

40. Answer (4)

41.

2 1 2
1 2 A =0
1 a1

= 22-1-1=0

1
=1 —
= A or 5

When A =1

2Xx—y+2z=2 (1)
X—-2y+z=-4 ...(2)
x+y+z=4 ...(3)

Adding (2) and (3), we get

2x — y + 2z = 0 (contradiction) hence no solution.

1

A=——

When 5
2x—y+2z=2 ..(1)

1

X=2y— 52 =4 .(2)
E +z=4 3
X — 2y z= ...(3)

(1) and (3) contradict each other, hence no
solution.

Answer (4)

x—-2 2x-3 3x-4
A=2x-3 3x—-4 4x-5
3x-5 5x-8 10x-17

x-2 x-1 x-1 C, > C, -G,
= A=2x-3 x-1 x-1
3x-5 2x-3 5x-9
x-2 x-1 x—-1
- A=|x-1 0 0 R, > R, - R,
3x-5 2x-3 5x-9

~ A :—(x—1)[(5x2 ~14x+9) - (2x? —5x+3)]
=-3x3+12x2 - 15x + 6

So; B+ C=-3



MATHEMATICS

42.

43.

44.

Answer (4)

= —-15+6+21=0

= A =%

Substituting the value of A in equations, we get
xX+y+z=2 ..(1)
2x+4y—-z=6 ...(2)

6x +4y +9z=2p ...(3)

(D x8-(2) gives, 6x + 4y + 92 =10
So for infinitely many solutions, 2 = 10
= pn=5
Answer (3)
A x = b has solutions X, X,, X,

Xty +z, =1

2y, +z,=2

z, =2
Above system equation has solution

11

1
Here |[A|=|0 2 1=2
0 0 1

Answer (4)

2 -4
1 -6 1=0 =322-71-12=0
L -10 4

2
A=3 or ——
= 3

Adding first two equations, we get
3x; =10x, + (A +1)x3 =3

and the last equation is Ax, —10x, + 4x; = 3

So, for A = 3 there will be infinitely many solutions

and for x:—g there will be no solution (i.e.

equations will be inconsistent).

Visit: www.vishalsiracademy.com for more info

45.

46.

47.

Answer (2)
X a+y x+a| |x a x+a x 1 x+a
y b+y y+bl=ly b y+bl+yly 1 y+b
Z Cc+y zZ+c| |z ¢ z+cC z 1 z+c
X 1 x+a

=0+yly-x 0 O Ry, > Ry - Ry
=-yix-y)=-yb-a)
=y(a-b)
Answer (4)

11 3
Here 1 3 K?|=0

31 3

19— k) = 1(3 = 3Kk?) + 3(1-9) = 0
9-K-3+3Kk-24=0
2k =18 => K2 =9, k = +3

So equations are

x+y+3z=0 (i)
Xx+3y+9z=0 .(ii)
3x+y+3z=0 ...(iii)
Now (i) — (ii)

- _ y _ .
2y-6z=0=>y=-3z> ;——3 (iv)
Now,

() — (iii)
2x=0=>x=0

So x+¥=0-3=-3
z
Answer (4)

171 1
Here A=[1 2 3|=0

13 A
= A=5
and also
2 1 1
A=|5 2 3=0
p 3 5
= pu=28
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48. Answer (13)

49.

50.

Given system of equation more than 2 solutions.

Hence system of equation has infinite many
solution.

D=D,=D,=D,=0

1711 |6 11 |16 1 |1T16
12 3=10 2 3[=|1 10 3/=|1 2 10/=0
32AM [p 2N 3 A 32

A=1and p=14.

p—2r2=13
Answer (8)
x—-2y+5z=0 (i)
—2x+4y+z=0 (i)

—7x+ 14y +9z=0 ....(iii)
From (i) and (ii); z=0 and x = 2y
Letx=20,y=0a,z=0

Now

15 < 402 + o < 150

3<a?<30

o =2, £3, 4, 5

Hence 8 elements are there in set S.
Answer (5)

A=A=A, =A; =0 [For infinite solutions]

1 -2 3
A=2 1 =0
1 -7 a

= (@+7)-2(1-2a)+3(-15)=0

= a=8
1 -2 9
Ay=2 1 b|=0
1 -7 24

= (24 +7bh)—2(b—-48) +9(-15) =0
= b=3
a-b=5

51.

52.

Answer (03.00)

A-1 3h+1 24
A-1 4h-2 A+3
2 31+l 3(A-1)

Here =0
On solving it we get

613 — 3602 + 540 =0
= 6AMM2-6L+9]=0

= A=0,A=3 [Distinct values]
Sosum=0+3=3
Answer (4)
3 2 -k
Here A=2 -4 -2/=0
12

= 3(4+4)+2(-2+2)—K(4+4)=0

= 24+0-8k=0 = k=3
Now,
10 -2 -3
Ay=|6 -4 -2/=10(4+4)+2(-6+10m)—-3(12 + 20m)
5m 2 -1
=80—-12 +20m — 36 — 60m
=32 - 40m
3 10 -3
Ay =12 6 -2/=3(-6+10m)-10(-2+2)~-3(10m-6)
17 5m -1
=-18+30m+0-30m + 18 =0
3 -2 10
Az=[2 -4 6 |=3(-20m-12)+2(10m-6)+10(4 +4)
1 2 5m
=-—60m - 36 +20m - 12 + 80
=—-40m + 32
For inconsistent we have k = 3, &

32 -40m #0 = m;t%

53. Answer (17)

2
.-Q=kP-and [PllQ| =K%, |Q| = k? then [P = 2k

kCasp
P

Q3 = (Where C; is co-factor of P, of P)
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54.

55.

—5:—M2>3(1+4=5 (1)
8 2k 4

Also |P| = 2k = 12a + 20 = 2k
= k =6a + 10 ...(2)
From (1) and (2) we get
k=4and a =1

then k2 + o2 = 17

Answer (2)
Using Cramer’s Rule, we have 56.
120
A=[1 -1 K =1-4-K?)+2(4)=4-K?
0 k 4
1. 20
Ag=|2 -1 K|=1-4-k?)+2(-2k+6) =84k —k?
6 k 4
Now, A=0 if k=42
if K =-2, A=0 and A #0
Hence no solution
Alsoifk =2, A=0 and A =0 57.
Now
11 0
Ay=[1 -2 k|=1(-8-6k)-14)=-6k-12%0
06 4

Hence, the system has no solution if k = +2
and unique solution if k = +2
Answer (13)

~ 58.
1 —tang
brA=| 2 ()
tan— 1
L 2 i
1 tang
b —A= 0
—tan— 1
L 2
1 —tan9
1 2
_AV'=" .08
= (I, -A) seczg tang 1 .. (2)

(I, + A)(l, — Ay
1—tan29 —2tan9
_ 1 2 2
- 0
sec? - 2tan9 1-tan? 9
2 2 2
cosO —sin®
~ | sin® cos®O
Clearly a = cosf and b = sing, then 13(a? + b?) = 13
Answer (21)
kx +y+2z=1 (1)
-3x+y+2z=-2 ..(2)
+vy+ = =
X +y+ 2z 5 .(3)

from (2) and (3) we get

x—l d +22——E
g an y 8

Substituting these values in (1) we get
k=21
Answer (2)
Determinant of coefficients of given equations is

3 b
3 2 2(=2(8+2)-3(12-2)+2(-3-2)
WS 4

=20-30-10=-20=0

Hence the system of equation have unique
solution

Answer (3)
Given determinant is

a2+3a+2 a+2 1
D=la+5a+6 a+3 1

a2+7a+12 a+4 1
R, > R,—R, R, > R, — R,

a?+3a+2 a+2 1
—[2a+4 1 0
2a+6 1 0

Expanding by C,
D=(2a+4)-(2a+6)=-2
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59. Answer (1)

1.2 -3
0=/2 6 -11]=(20)-2(25)-3(-10)=0
1-2 7
x+2y—-3z=a (1)
2x+6y—11z=b ..(2)
X—-2y+7z=c .(3)

5eq (1) = 2eq (2) + eq (3)

it 5a = 2b + ¢ = infinite solution

i.e., it will represent family of planes having a line

(of intersection) as a solution
60. Answer (2)

ad_[2 2][-2 27 _[8 -8

2 2|2 -2|] |-8 8
A8 _| 8 8|8 -8]_[128 -128

-8 8-8 8| |-128 128
Given A8 =| X | = 8

y 64

128 -128][x| [ 8
-128 128 ||y| |64

= 128(x —y) =8 and -128(x —y) = 64

IR
16 an =73

= X-Yy
Which cannot be equal on same time
Hence no solution.
61. Answer (36)
P'AP — I, = P'AP - P-'P = PT{(A - I)P
= [PAP — I =[P JA- 1| |P| = |A-1|

1 7 o
A-l=|-1 &® 1
0 - -0
= |A-1=-6n

= [PAP — 12 = (-60)? = 362

62. Answer (4)

C,—»C,+C,
2 1+cos®x cos2x
f(x)=1|2 cos’x  cos2x
1 cos?x sin2x

R,>R,-R, R, >R, -2R,

0 sin®x cos2x-—2sin2x
f(x)=|0 -1 0
1 cos?x sin2x

f(x) = cos2x — 2sin2x

Max =~/5
63. Answer (4)

=0

| B -

1
kK
1

x 2

= (k=12 (k+2)=0

k = 1 makes the equation identical hence the

system will have infinite solution

System will have no solution for k = —2.

64. Answer (4)

. {O. sina}
sino. 0O

2
sin“a 0
A? -
{ 0 sinzcj

. 1
sino, =+t—

V2

o =% is one possibility
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65.

66.

Answer (16)

PR PR

So by mathematical induction we can conclude
that

n n n
AN = 2 2 _(_1)
o (-1
Also 2A - (adj (2A)) = [2A]
= A-adj(2A) = 4
‘AZO ~ A1 (adj(ZA))m‘

|A|10

Now, |A™0 — (adj2A)'0] =

‘Azo —22°|‘
= ‘Am‘ (1)

A20 a2 | _ 220 220 4 _o20|1 0]_10 221
0o 1 0 1] |o 1-2%

= |AZ - 220 = 0
From (i) JA'® — (adj(2A))°| = 0
Hence, det(A%) + det(A'0 — (adj(2A)'0)
=|AI*+0
= (-2)* = 16

Answer (3)

3 42 x 3 42
4 52 y|=0=1 2

X
d|=0
5 k oz 1 k_5y2 d

= (k-6+2)(3d-x)=0

= k=6J2=k%=72

Visit: www.vishalsiracademy.com for more info

67. Answer (2)

68.

69.

(4"-2)2 =1o(4X +§j

= 42X _ 144 -32=0

= 4X=16=>x=2

2x-1 x-1 x2
1 0 x :x(x2—x)—(xz—x):(x—1)(x2—x)
X 1 0

Answer (4)
By using C, - C, - C, and C; — C; — C, we get

1 sin’x 0
-1 1+cos’x -1/=0
0 4sin2x 1

Expanding by R, we get
1(1 + cos®x + 4sin2x) — sin?x(-1) = 0

= 2+4sin2x =0

= sin2x =_—1
2

= 2x=nn+(-1) (%‘j nez

7 11n 7 11n
2X=—,— = X=—,—
6 6 12° 12

Answer (3)

For non-trivial solutions of given system we have

= ™ g
Q = ™
= g =
1]
o

—(o+B+y) (0 +p2+y2—af —Py—ya)=0
- —(-a)(@®-3b)=0

2
a
= —=3

b (as a = 0)
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70. Answer (3) 74. Answer (4)
4 A 2 111
2 -1 1=0 A= |3 5 5/=0
p 2 3 12 )
= L +2u-6L-12=0 = A=2
= (L+2)u-6)=0 For p =10, A,, A,, A, =0 which corresponds to
the case of infinite solutions
A=—=20ru==6
p=10
71. Answer (6)
75. Answer (4)
P 2 -1 For no solution A = 0 (by Cramer’s rule)
5 -3
2 36
2-% -1 1 2 a=0
‘5 —3—x‘:0 3509
— 2+r-1=0 = 2(18-5a)-3(9-3a)+6(-1)=0
- P2+P-1=0 = —a+3=0 =a=3
- P2=|-P Let solutions of 2x + 3y + 6z=8 & x + 2y + 3z =
5bez=kgivesy=28&x=1-3k
= P*=1+P2-2P
. for no solution (1 — 3k, 2, k) shall not satisfy
= P*=21-3P 3X+5y+92=b
NOW, P4'P2 = (2| — 3P)(| - P) =2l -5P + 3P2 3(1 . 3k) +10+ 9% = Db
= PS=5-8P = b=13
son=6. 76. Answer (1)

72. Answer (1)

sinx CcosSX COSX
R, >R, +R;-2R,

cosx sinx cosx|=0

2 0 0 COSX COSX sinx
D=| x-1 X+C X+b
x-b+d x+d x+c SinX+2C0SX COSX COSX
sinx+2cosx sinx cosx|=0
= 2((x* + 2cx + ¢%) — (x* + (b + d)x + bd)) SinX+2cosx cosx sinx

=2(c? - bd) = 2(c? — (c — L)(c + 1))

=212 0 cosx-—sinx 0
D=2=)2=1 (sinx+2cosx)|0 sinx—cosx cosx—sinx|=0
73. Answer (2) 1 COs X sinx
3 1 4 . (sinx + 2cosx)(cosx — sinx)2 = 0
A=|1 2 -3|=0=k=-5 - tanx = -2 and tanx = 1
6 5 k

mnT T
Number of roots in X € [_Z’ Z} is 1.
Fork =-5, A=A, =A;=0

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com
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77. Answer (5)

1T 1 -1
A=|1 2 a|=0Da=-2
2 -1 1
2 1 -
Ap=|1 2 2/=0=>p=7
B -1 1
A,=0=>B=7
a+pP=5

78. Answer (6)

sin? x —2+cos? x CoS2X|Ry > Ry — Ry
f(x)=| 2 2 0 |Rs—>R3-R
0 2 1

= f(x) = =2(=2cos2x) + (2sin?x + 4 — 2c0s°X)

= 4c0s2x + 4 — 2c0s2x = 4 + 2c0S2x
= f(X) = 6

79. Answer (2)

1 2 1

aaT | B EE_T:F 0}:,
_2 1f2 10
V5 J5]l\5 5

So, A-QO21.AT = A(ATBA)2021. AT = B2021

L
[?}H[ ]

Hence, B2021 _
2021 1

o (B2021y-
—2021i

Visit: www.vishalsiracademy.com for more info

80. Answer (1)

81.

4sin30
4sin30
1+4sin30

1+c0s20  sinZ@

A=| cos?® 1+sin?0

cos? 0 sinZ 0

C,—>C,+C,+C,

45sin30
45sin30
1+ 4sin30

2+4sin30  sin?0
= A=|2+4sin30 1+sin0

2+4sin30 sin%0

4sin30
45sin30
1+4sin30

1 sin®@
= A=(2+4sin30)[1 1+sin?0

1 sine
R, > R,— R, and R, > R, — R,
1 sin20 4sin30

= “A=|0 1 0
0 O 1

x (2 +45in30)

= A= (2 + 4sin30)
For non-trivial solution

A=0

= sin30 =_—1
2

0=1
18

Answer (1)

-2 0 0
A-al[=l0  1-2 1 |=0
1 0 -

—-2A2+A=0

= AZ-A=A3-AZ=A
A>

_A3=A5_A4 :AG_

= A7 — A8
So AT —AZ=A5_A
= AR _AS=AT _AZ=7A0_A
And So on.
then A2025_A2020=A6 —A
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82.

83.

84.

Answer (4)

det(2 Adj(2 Adj(Adj-2A))) = 241
det(2 Adj(2 Adj(22Adj A))) = 21
det-(2 Adj(25 Adj(Adj A))) = 24!
det-(2'" Adj(Adj(Adj A))) = 2!
233.det(Adj(Adj(Adj A))) = 241
AR =28 = |A|=2

|AP? = 4

Answer (5)

L

For infinite solutions

First requirement

2 1 -1
A=[1 -1 -1=0,=p=-1
3.3 8

Now the equations are :

2x+y—-z=3 . (i)
X—-y—-zZ=a . (i)
3x+3y—-z=3 .. (i)

For infinite solutions, one equation should be
obtainable as linear combination of other two
equation.

Adding (i) and (iii) and dividing by 2 given LHS of (ii)

3+a
2

= =3=a=3. Hencea+B—af =5

Answer (3)
x+ty+z=4

3x+2y+5z=3
9x+4y +(28+[Al)z=[A]

For unique solution A = 0

11 1

32 5 |=0

9 4 28+

= (56 +2[A]—20)—1(84 + 3[A] - 45) + 1(—6)=0
= 36+2[1]-39-31]-6%0

= [A]#-9

85.

86.

= Ae(-o —-9)uU[-8, x)

and if [A] = -9, A = A=A, = 0 gives infinite
solution.

for L eR set of equations have solution.

Answer (3)
[x+1 [x+2] [x+3]
|Al=| [x] [x+3] [x+3]

[x] [x+2] [x+4]

[x]+1 [x]+2 [x]+3
=| [x] [x]+3 [x]+3
[x] [x]+2 [x]+4

C,>C,-C, C,—>C,-C,

(Expanding by C,)

=1(2[x] - 3[x]) +2(3[x] + 3 - [x]) = —[x] + 2(2[x] + 3)
=3[x] +6

|A] = 192

3[x] + 6 = 192

[x] = 62

X € [62, 63)

Answer (4)

-1 3 |=7-3b
1 b

2
A3:1
1

For no solution, A =0, A, # 0

1-3a=0,7-3b=#0
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87.

88.

89.

Answer (1)

2rn
2rm I

2rm . .
a =Cos=_=+isin=—=e 9 wherer =1, 2,

3...
.27 A .67
I— I— I—
e?9 e9% g9
ay ay as 8 10m 12x
a, as ag|=|e 9 e 9 e 9
dy ag 4ag jJ4n 6n 18n
e 9 e 9 g9
.27 . 4n
I — I —
1e9 e 9
,-(@Jrﬁﬂiﬂ) j2n A
—e\9 9 9J[1 06 9 g9 £,
j2m 18m
1e9 e 9

2r  .18n 6n 14n

, i | L
Now, aj-ag—asz-a; =€’ 9.e 9 —¢' 9.¢' 9

j20m 20n
—e 9 —g 9
=0

Answer (3)

1 cosy cosf
A =|cosy 1
cosf3 cosa 1

cosa

= (1 — cos?a) — cosy(cosy — cosa. cosP)
+ cosP(cosa cosy — cosp)
=1 — (cos?a + cos?B + cos?y) + 2coso COsP cosy
(as A+ B + C = 2n)
=1 - (1 -2 cosa cosP cosy) + 2cosa cosp cosy
=0
System has infinite solution
Answer (3)
Given x+y+2z=0 => x=y+2z

L3y +6z—ay+5z=1..)

Visit: www.vishalsiracademy.com for more info

90.

2vy+4z—-2y—az=7 .. (i)

B-a)y+11z=1 .. (iii)

and Z= 4-a) (iv)

For no solution (iii) and (iv) represent parallel lines

a 3-a
= a=#-73 and TZO

ie. 7#
=a=3
(also a = 4 is acceptable)
n(S;)=2

For infinite solution lines shall coincide

ie 3;6:Oandi— l =4-a=77
11 11 -a

= a=3 and =a=-73

n(S,) =0

Answer (4)

Let common ratio of G.P. is R
=7 ovaa

EslC - ¢,. C,/> C, - C,

J 2 — 9
a, =a,R, ... a,=a,R

alal ara’
In| ==2.| In| 2= | Inajay
a,a, a,a,
alak ara’
A=ln| =5 | In| =2%6 | Inala
r ok r ok 67
aSaS a6a7
k r ok
aa a.a
IN=%  |n| 22| InalaX
r ok r ok 910
aSaQ aQa10
1 1 .k
In FEG Inw Inaja,
1 1 r ok
A:InRHk Inw Inaga; |=0VrkeN
1 1 -k
|n Rr+k In Rr+k InaQaﬂ)

= No. of elements in S is infinitely many

= Option (4) is correct.
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91. Answer (1)

byy by byg
Bz[bﬁ]3x3= by1 by by
by by, by
3%-ay 3-ay 3-ay
(B)=|3-a, 3%-ay, 3°-ay
3%-a; 3% -a; 3% -ag
81 a2 a3
det (B) =3.32-3.3%|ay; @y, ay
831 83y 833
3% = 36.det(A)
a1
det(A) = 2 9
92. Answer (1)
xX+a x+2 x+1
f(x)=|x+b x+3 x+2
x+c x+4 x+3

Operate R, > R, + R;— 2R, and using a—2b+c=1

1 0 0
f(x)=|x+b x+3 x+2
xX+¢c x+4 x+3
= fx)=1 = f(50) = 1

93. Answer (2)

17 1 1
A=lo 2a 3
1 3a 5

=1(10a—9a) — 1 (50— 3) + 1 (302 — 2a1)
=a—-5a+ 3+ 30?20

=302—-6a +3

For inconsistency A=0i.e. a =1

Now check for o = 1

Visit: www.vishalsiracademy.com for more info

94.

95.

x+y+z=1 .. (i)
X+2y+3z=-1 ...(ii)
x+3y+5z=4 ... (iii)
By (ii) x 2 — (i) x 1
x+3y+5z=-3

so equations are

inconsistent for o = 1
Answer (2)

Al =a%+1

ladj Al = (a* + 1)?

S = {1357 ... V)

aez;sdet(adf A c (124 12+ @ +1R+ B+ + ..

+ (49 + 1)?
=22(12+22+ 32+ ... +25?)

25-26-51
6

=4 =100-221

A =221

Answer (3)

Given system of equations
x+y+az=2 .. (i)
..(ii)
....(iii)
Solving (i), (ii) and (iii), we get

x+y+z=4

x+2z=1

x=1,y=1,z=0 (and for unique solution a « -3)

Now, (a, 1), (1, o) and (1, —1) are collinear

- A Q
Q

_ A
Il
o

= a(at+1)=10)+1(-1-a)=0
= a?2-1=0
o=z1

Sum of absolute valuesof =1+ 1=2
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96. Answer (2) 98. Answer (3)
a |adj(24A)| = |adj(3adj(2A))

A=|d e f

nali P [24A12 =[3 adj(2A)?

32 142 (23)\2 1o a2

17 11 [a b c][1] [1] a+b- = (24°) (AP =(3°) fadi(2A)
1 1| =>|d e f|1|=|1| =>d+e=
of o] |g h illo] [0] g+h=0 = 245 |AF =3% 24"

= 2484 =35.(2%)* |4

a b ci1
=|d e f||0|=|0| = d+f=0
g h i1

1 g+i= A2 248 218 36 _ o6
= A T 36,912 36 12
1 a b 0] |1 c=1 99. Answer (3)
=1 =|d e O|=|1| =f=1
2 g h 1 2 i=2 3 -2 1
5 -8 9/=0 =>-14a-42=0 = a=-3
Solving will get N o
a=-2,b=3,c=1,d=-1,e=2,f=1,9g=-1,
h=1,i=2 Now 3(equation (1)) — (equation (2)) — 2(equation
(3))is
-2 3 1 -4 3 1 3(3x—-2y+z-b)—(5x—8y+9z-3)
A: —1 2 1 :A_ZII —1 0 1 —2(2X+y+aZ+1)=0
-1 1 2 -1 10
= -3b+3-2=0 = b=%
4
(A-2)x=|1 1
1 So for no solution a=-3 and b # 3
S —Ax +3x +x =4 0 jegver S
x + x = 1 (i) Given system of equations
X +x =1 ...(ii) ox*y+z=5
So 3(iil) + (i) = (i) X + 2y + 3z = 4, has infinite solution
Infinite solution x+3y+5z=p
97. Answer (4) o 1 1
The system may be inconsistent if SoA=1 2 3]=0=>1)=1(2)+1(1)=0
135
-k 3 -14
-15 4 —k|=0=k=+11 = |la=1
-4 1 3
511
Hence if system is consistent then and Ay=|4 2 3|=0
keR-{11,-11} B 3 5
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= B=3 103. Answer (3)
15
a -1 0
And As =|1 4 3|=0=(20-3B)-5(2)+1(3-4)=0 ax a1
1B 5 fix) = "aeR
ax’> ax a
= -2+6=0
=>p=3 f(x) = a(a? + ax) + 1(a’x + ax?)
Similarly, = a(x + a)?
115 f(x)=2a(x + a)
= A3=|12 4=0=p=3 Now, 2f(10) — f(5) + 100 =0
13 B = 2-2a(10+a)—2a(5+a)+100=0
(o, B)=(1,3) = 2a(a+15)+100=0
101. Answer (4) = a’+15a+50=0
X+2y+z=2 = a=-10,-5
ax+3y-z=o .~ Sum of squares of values of a = 125.
—oux+y+2z=-o 104. Answer (3)
1 2 1 A and B are two matrices of order 3 x 3.
A=|la 3 -1=16+1)-2(20—a)+1(a+3a)
1
—o 12 and AB =/, 1Al
=7+ 2a
Now, |A| |B| =1
7
A= O = = —-— =
“=-7 18/=8
5 o [adj(B(adj(2A))| = |B(adj(2A))I
7 - .
Aj=|a 3 ~1=14+2020for a=— = |BPladj(2A)}
-a 1 2 = 252422
i = 7 6. 912 1 =064
For no solution a——E =6.012. 21_2_
102. Answer (14)
105. Answer (2)
. 22 4
Jaci(ac (4)) = A" =|A
2 3 -1
14 28 -14 A=111 1|=0= n|=7
A =|-14 14 28 1 -1 3
28 -14 14
ButatA=7,D,=D,=D,=0
17 2 -1 P, :2x+3y—-z=-2
3
:(14) -1 1 2 Pz:x+y+2=4
2 -1 1
P,:x—y+Mz=4r-4
- (14)3 (3 _2(_5)_1(_1)) So clearly 5P, - 2P, = P,, so at A = 7, system of
equation is having infinite solutions.
|A|4 = (14)4 = |A|=14 So & =7 is correct answer.
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106. Answer (1)

107.

108.

109.

|Al = 2

lIA] adj(5 adj A%)|

= [25|A| adj(adj A°)|
=253 AP - |adj A%?
=253.23. |A3
=25%.2%.212=10°%.512
Answer (58)

If 2x — 3y =y + 5 and ax + 5y = § + 1 have
infinitely many solutions then

-3 v+5

5 Bii

2_
a

10
= 01=—? and 3p + 5y =-28

So |9a + 3B + 5y =]-30 - 28| =5
Answer (2)

2x+y—z=7

x—-3y+2z=1

x+4y+0z=k

2 1 -1
A=[1 -3 2|=-76-21=0
1 4 3%

5=-3

7 1 -
A=1 -3 2
k 4 -3

= 6-k=0=k=6
d+k=-3+6=3

Answer (3)

2 1 2 1
A{o 2}330’/("‘) {o 2}

B=1-5C,(adjA) + 5C,(adjA) + ..... + 5C(adjA)’

e[ 02T

Visit: www.vishalsiracademy.com for more info

1 -1
LetP{O _J =B=F*

p2_[-1 11 1)1 2
Lo —1]lo -1 |0 1
p3_[1 2][-1 ~1]_[-1 -3]
o 1]lo 1] [0 1]
pa _[1 8] 1] _[1 4]
1o —1j[o 1] [0 1

ps _[1 411 -1_[1 -5]_g
o 1)lo 1] o 1]

Sum of elements =—1-5-1+0=-7

110. Answer (2)

3sin36 -1 1
A=[3cos20 4 3
6 7 7

= 3sin36(7) + 1(21cos26 — 18) + 1(21cos26 — 24)
A = 21sin30 + 42c0s20 — 42
For no solution
sin36 + 2c0s26 = 2
= sin30 = 2x2sin?%0
3sin0 — 4sin®0 = 4sin20
= sinB(3 — 4sinb — 4sin%0) =0

U

sind =0 OR sind =

N| =

0=m, 2m, 37, ,5—11-,& 17n
6 6 6

ola

. Answer (24)

100 0 a a
A=(0 1 0|+|0 O b|=/+B
0 0 1 0 0O
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B*=0
A=(1+By="Cl+"C B+"C B*+"C B+

n(n-1)ab
10 0] [0 na na] |°°© %
=0 1 0[+|0 O nb|(+|0 O 0
0 0 1 0 0 O 00 0
1 na na+Mab 1 48 2160
=0 1 nb =0 1 48
0 0 1 0 0 1

On comparing we get na =48, nb =96 and

na+@ab=2160
= a=4,n=12and b=8
n+a+b=24
112. Answer (4)

=8(3)—1(—A) +4(-3-1)
=24 +).—12-4),
=12-3)

So for A =4, itis having infinitely many solutions.

-2 1 4
A, =10 1 1
p -3 0

=-2(3)~1(-1) + 4(-1)
=-6-3u=0
Forp=-2

-1
Distance of (4, -2, > Yfrom8x+y+4z+2=0

32-2-2+2 10 .
=————=— units

J64+1+16 3
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113. Answer (2)
(A + (adj A + I)| = 4
= |AadjA+A+adjA+I=4
= |(A)l+A+adjA+l=4
|Al=-1=|A+adjAl=4

A=|? Pl aga-|@ P
c d -c d

(@a+d) 0 ‘:4
0 (a+d)

=

= a+d=4+2

114. Answer (42)

o B Y
det (A) = o? B2 y2

B+y y+o a+P

RI'R +R
3 3 1
o By
\Y (@ +B+y)a® p? v
1 1 1

det (A)=(a+PB+y)(a—B)(B-7)(r—a)
Also, det (adj (adj (adj (adj (A)))))
4

_ 2
= (det(A))” = (det(A)'®

(a+B+)®@—p)'® B-1)"°-a)° _ , .16
16 16 (43)
(=B)" B-7)(v-o)

= a+p+y=12
= (a, B, y) distinct natural triplets
=”C2—1 —3C2(4)=55— 1-12
=42
115. Answer (3)

010
A=/0 0 1
100

Email: support@vishalsiracademy.com



MATHEMATICS

116.

01 0][010] [00 1
A2-10 0 1|x|0 0 1|=/1 0 O
=
1 00|/ [1 00 [010
0 0o 1][o 1 0] [1 0 O
:>A3:100001=010=I
0 1 0[[1 00] [001

Now By = A% +24% = (A3)16 -A+2(A3)32 A2

By=A+2A% =
01 0| |00 2 01 2
0 0 1(+/2 0 0|=|2 0 1
1 0 0] |0 20 g ()
Since, B,=Adj|B,_,| = IB|=IB,_,P

Hence |B,| = |B,]* = |B,[* = |B,[° = |B,|"®
- |32|16 = 332
Answer (3)

11 1

A=|2 5 «a :1(15—2a)—1(6—a)+1(—1)
1 2 3
=15-20—-6+ o —1
=8-a

For infinite solutions, A=0 = a =8

6 1 1
Ay=| B 5 8|=6(-1)-1(3p-112)+1(28-70)
14 2 3

=—6-3p+ 112+ 2B — 70
=36-
AX=O:>forB=36
o+ B =44

17.

118.

119.

Answer (2)

AB is zero matrix

= |A|=|B|=0

So neither A nor Bis invertible

If]A|=0

= |adj A| = 0 so adj A is not invertible
AX =0 is homogeneous system and |A| =0
So, it is having infinitely many solutions
Answer (50)

2
a b o |a“+bc b(a+d)
A:{ }then A :[

c d c(a+d) bec + d?

For A" must exist ad — bc = 0 ...(>0)
and A=A'"= A=

a2+ bc=d+bc=1
and b(a+d)=c(@a+d) =0

...(ii)
....(iii)
Case | : When a = d = 0, then possible values of
(b, c) are (1, 1), (-1, 1) and (1, =1) and (-1, 1).
Total four matrices are possible.

Case Il : When a = —d then (a, d) be (1, -1) or
(=1, 1).

Then total possible values of (b, c) are
(12 + 11) x 2 = 46.

.. Total possible matrices = 46 + 4 = 50.

Answer (04)

(p+2)!
(p+3)!
(p+4)!

p! (p+1)!
A=|(p+N)! (p+2)
(p+2)! (p+3)

p+1 (p+1)(p+2)
(P+2) (p+2)(p+3)

1
=pl-(p+N)-(p+2)!1
1 (p+3) (p+3)(p+4)

1 p+1 p>+3p+2
=pl-(p+MN-(p+2)J0 1 2p+4
0 1 2p+6

=2(p1)-((p+ 1) ((p+2)1)-
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=2(p+1)- (P - ((p+2)!)- =90 -911]-43
=9|AP-9|1|-43
=2p+ 1)2 -(p!)3 ~((p * 2)!)' A =0 for 2 values of | A | out of which one is —ve and
Maximum value of o is 3 and B is 1. otheris +ve
a+p=4 So, 2 values of X satisfy the system of equations to
120. Answer (3) obtain no solution
2 -3 5
A=[1 3 1 =2(3x2-3|x|—1)
3 1 22| +3(x2—|x|+3)

+5(~1-9)
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