Determinants

Question1

The lines z + 2ay +a = 0,2 + 3by + b = 0,z + 4cy + ¢ = 0 are concurrent then a, b, c are in
MHT CET 2025 (22 Apr Shift 2)

Options:

A. Harmonic progression

B. Geometric progression

C. Arithmetic progression

D. Arithmetico geometric progression

Answer: A

Solution:
Harmonic progression.

For concurrency of three lines a2 + by + e1 = 0, asx + bayy + €2 = 0, azz + by + 3 = 0, the

determinant must vanish:

1 2a a
1 3b bl =0
1 4e ¢

Row-reducing (subtract row 1 from rows 2 and 3) gives
(3b — 2a)(c —a) — (b—a)(4ec — 2a) = 0
= —be+ 2ac —ab =0 = 2ac = ab+ be.
Divide by abe £ 0

2 1.1 1
b b

[ C

B |—
+
P

2

1 11 . . . - . . .
Thus =, 7., < are in arithmetic progression, so a, b, ¢ are in harmonic progression.

Question2
1 3 3] [= 12

If ({1 4 4| |y ]| = |15, then the value of 2> + 3> + 22 = MHT CET 2025 (20 Apr Shift
1 3 4] [z 13

2)
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Options:
A. 6
B. 12

C.3
D. 14

Answer: D

Solution:

x4+ 3y + 3z =12
x+4y+4z=15
x+ 3y +4z =13

Subtract first from second: y + z = 3.
Subtract first from third: z = 1l =2y = 2.
Then from the first 2 = 12 — 3(2) — 3(1) = 3.

Sox? +yt +22 =32 +22 +12=9+44+1=14

Question3

If[2p —3rqs] + [3p +2qIs] =m[pTs|+n[qrTs|+t[p q s], then the values of m, n, t respectively
are ...

MHT CET 2025 (19 Apr Shift 1)
Options:
A.2,3,3
B.3,4,5
C.1,2,3
D.3,5,2

Answer: D

Solution:
We're given:
2p—3rqgs|+[3p+2qrs] = mlprs|+n[grs|+ipqs]

Expanding determinants linearly in their columns, we can group coefficients of each vector combination.
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Step 1: Expand the first term
I2p —Jr,q, S.| = 2p| q. S-. -3 |-r| q. S-.
But [r,q,s] = —[qg,r,s] so

= 2[p,q,s] + 3[q,r, 5]

Step 2: Expand the second term

[:;p + Qq, 1', S] - :;Ip r'. S] + 2[‘1! r, S]

Step 3: Add both results
(2[p. q,s] + 3lq,r,s]) + (3[p,r,s] + 2[q,r,s])

- :;Iprrs S-. T 5q r, S-. i 2[13, Q-.S]

Therefore,
m=3, n=25,1t=2

Answer: mt,n, b = 3,5, 2

Question4

cosf@ sinf O
IfA= | —sinf cosf 0 |,where A2;, A2, Ao are cofactors of as1, aze, ass respectively, then

0 0 1
the value of a1 A1 + azp A + assAzs = MHT CET 2025 (19 Apr Shift 1)

Options:
Al

B. -1
C.0
D.2

Answer: A

Solution:
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g A9y + ags Ags + aggAagg

is the cofactor expansion of det A along the 2nd row.

cosfl  sin@ 0O
A= | —sinf cos@ 0]},
0 0 1

the top-left 2 % 2 block has determinant cos? @ + sin @ = 1, and with the bottom-right 1, we get
det A = 1.

For

Hence (.1211121 + E,ngz’].gg + H23A23 =1.

Question5s

1 -1 1 4
Let A=|2 1 —-3| and B= |0 | suchthat AX = B, then X = MHT CET 2024 (11 May

1 1 1 2
Shift 1)

Options:

A.

Answer: B

Solution:

AX =B

1 -1 17 [=: 4
=12 1 -3||z|=]0
1 1 1] |z 2

Applying Ro — Rs —2R; and Ry — Ry — R4,
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Ty — 9+ I3 :4...('.-5}

3z9 — hxg = —8... (ﬂ.)

200 = -2 =19 = —1
From (ii),
3(—1)—5$3: —8=mx3=1
From (i),

rit+l4+l1=4=2,=2

Question6

1 w w?
Ifw= ‘1‘;“5 where i = \/—1, then the value of | v w2 1 |is MHT CET 2024 (10 May

w1 w

Shift 2)

Options:
A. -1
B.0
C. 1
D.3

Answer: B

Solution:

_ Tl o, 1-3423  -1+iV3
_72 N - 4 — 2 1

[

2 1w
(w3—1)—w(w2—w2)+w2 (w—w‘i)

1
1[w3—1)+0—|—w2(w—w4).

Il €

:;.;13—1—|—wg—4.a6

=2 —wi 1
=2(1)-1-1
=0
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Question7

2 0 -1
For the matrix A= | 3 1 2 [, the matrix of cofactors is MHT CET 2024 (09 May Shift

-1 1 2
2)

Options:

A |-1 3 2

Answer: B
Solution:

1 2
1 2

Ap = (-1)**? = (—1)(8) =8

A]l _ (_1)1+l

‘:1(0):0

A-L'! _ (_1)1+3

Ay = (-1 = (-1)(1)=-1

Agp = (—1)** =(1)@3)=3
Ag = (—1)*7 = (-1)(2) = -2
ASl _ (_1)3+1

Agz _ (_1)3+2

A33 _ (_1)3+3
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0 -8 4
The matrix of the cofactorsis | —1 3 —2
1 -7 2

Question8
a 1 -1 2 3

Let X=|b|,A=|2 0 1| andB= |1 |.If AX = B, then the value of 2a — 3b + 4c
c 3 2 1 4

will be MHT CET 2024 (02 May Shift 2)

Options:
A.0
B. -4
C.6
D.4

Answer: D

Solution:

AX =B

B

a—b+2c=3...(3)
2a +c=1...(i)
3a+2b+c=4... (i)

Solving (i), (1) and (iii), we get
a=-1,b=2,¢=3

2a — 3b+ 4c = 2(—1) — 3(2) + 4(3)
—4

Question9

cos(A+ B) —sin(A+ B) cos(2B)
If sin A cos A sin B | = 0, then the value of B is MHT CET 2023 (09 May

—cos A sin A cos B
Shift 2)
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Options:
A.nm,neZ
B.(2n+1)5,n€Z

C.(2n+1)T,neZ

D.2ng,n € Z
Answer: B
Solution:
cos(A+ B) —sin(A+ B) cos(2B)
sin A cos A sinB | =0
—cos A sin A cos B

cos(A + B)[(cos A cos B — sin A sin B)]
+ sin(A + B)[sin A cos B + sin B cos A]
+cos2 B [sin2 A + cos® Al =0

cos(A + B) - cos(A + B)
+ sin(A + B) - sin(A + B) 4+ cos2B =0
cos’(A + B) + sin*(A 4 B) 4 cos2B = 0

1+cos2B=0
2¢cos B=0
cosB=0

B= (2n+1)%for (n € 2)

Question10

1 3 3
If A= [aij] = |:1 2 2] and A;; is a cofactor of a;; then the value of

3x3
1 1 4
a31A31 + a32A32 + CL33A33 is equal to MHT CET 2022 (10 Allg Shift 2)

Options:
A5

B. 15
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C.20
D.0

Answer: B

Solution:

as1Asy + agaAsg + azzAss = |A|
—1x(8-2)—3(—4—-2)4+3(-1-2)=6+18—9=15

Questionll
4
IfA = [aij] 1

axg = and A;; is a cofactor of a;;, then the value of

2 6 3
a21A21 + a2 A2z + a3 Ass is equal to MHT CET 2022 (08 Aug Shift 2)

Options:
A. 18
B.8
C.-8
D.0

Answer: B

Solution:

a21A21, a22A22 + CL23A23 = |A| =3 X (12 - 6) - 2(3 - 2) + 4(6 - 8) =8

Question12
1 2 3

IfA = [a,ij} 3%3 = 1 1 5| and Alj is a cofactor of aj, then 011A21 + a12A22 + a,13A23 is
2 47

equal to MHT CET 2022 (05 Aug Shift 1)

Options:

A. -1

B.2
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C.0
D. 1
Answer: C
Solution:

If we multiply elements of one row to the corresponding cofactors of another row and
add them then we get zero hence,a11 As; + a19A429 + a13493 = 0

Question13
5 6 3
IfA=|—-4 3 2],then cofactors of all elements of second row are respectively. MHT
-4 -7 3

CET 2021 (24 Sep Shift 1)

Options:

A. -39,3,11

B. -39,27,11
C.39,-3-11
D. -39,-27,11
Answer: B

Solution:

Cofactors of elements in second row are
Cofactor of -4

Cofactor of 3

6 3
= (=1)*7! — —(18 +21) = —39
(—1) 7 3 (18 +21)

5 3
= (—1)%2 =154+12=2
(-1) 4 3 + 7

5 6
= (=1)%3 ‘:——35 24) =11
(—1) 4 7 (—35+24)
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Question14

The sum of three numbers is 6 . Thrice the third number when added to the first number given
7 . On adding three time first number to the sum of second and third number we get 12 . The
product of these numbers is MHT CET 2021 (22 Sep Shift 1)

Options:
A. 20
B.3

20
C 5

D.

w|on

Answer: C

Solution:

Let the numbers be z, y, z

From eq. (2), we get

From eq. (1), we get
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z+y+z=6..(1)
r+3z2=="17..(2)
32+ y+ 2z = 12..(3)
Eq. (3)-(1), gives
2c=6=>z=3

2x=0=>x=3

4
3—|—3z—|—7¢z:§
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Question15

1 -1 2
The co-factors of the elements of second column of | 3 2 1| are MHT CET 2021 (20
-1 3 4
Sep Shift 2)
Options:
A. —13,6,5
B.13,5,6
C.13,-6,—5
D.-13,-6,5
Answer: A
Solution:
Required cofactors are as follows:
3 1
A = (—1)H? = —(12+1) = —13
-1 4
1 2
Agy = (—1)**? ‘ =(4+2)=6
-1 4
1 2
Asy = (—1)%"2 = —(-1-6)=5
3 1
Question16
3 2 4
IfA |1 2 1| and Aj; are cofactors of the elements a;; of A, then a11 411 + a12412 + ai13413
3 2 6

is equal to MHT CET 2021 (20 Sep Shift 1)

Options:
A.8

B.6
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C. 4
D.0

Answer: A
Solution:

a11 411 + a12412 + a13413 = | 4]

3 2 4
LAl=01 2 1
3 2 6

—3(12-2)—2(6—-3)+4(2—-6)=30—6—16 =8

Question17

T 12
y | and B = | 15 |, then 2% + 3% + 22 = MHT
z 13

If AX = B, where A =

—_

W = w

= k= W
I

CET 2020 (19 Oct Shift 1)

Options:
A. 14
B. 19

C.21
D.6

Answer: A
Solution:

Gven AX =B

1 3 3] [z 12
1 4 4| |y|=]15
1 3 4] |z 13

Ry =Ry —Ryjand Ry — Ry — Ry

1 3 3 T 12 T+ 3y+ 3z 12
0 1 1 yl=13 = |y+z =13
0 0 1 z 1 z 1
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Thusz=1,y=2,z =3

Sz 4yl 4 22=94+441=14

Question18
1 -1 1
IfAX =B,whereA=(2 —-1 0
3 3 -4
CET 2020 (15 Oct Shift 1)
Options:
A. 2
B.3
C.6
D.1
Answer: B
Solution:
1 -1 1
GivenA=12 —-1 0 | and B=
3 3 —4

{11

1 T
1, X= 1y
2 z

x
y],thenx+y+z—MHT
z

and AX =B

SAATX=AT'B=IX=A'B=X=A"BNow|A| =4+ (-8)+9=5

. Afl
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4 -1 1

8 —7 2| X

9 —6 1
-1 1
—7 2
—6 1

8—1+42 5
8—T7T+4| = 5
5}

9-6+2

ot =
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On comparing both side, we get

r=y=z=1l=z+ty+z=1+1+1=3

Question19
1 0 2

IfA= |2 1 3 |[,whereA; is the cofactor of the element a;; of matrix A, then
0 3 -5

a,21A21 + a22A22 + a23A23 = MHT CET 2020 (14 Oct Shift 1)

Options:
A. —26
B.0

C. -2
D. 26

Answer: C

Solution:

az1A21 + az A + azgAa;s
= —2(0—6)+1(—5—0) — 3(3—0)
—12-5-9=—2

Question20

If A and B are square matrices of order 3 such that |A|= 2,|B|= 4, then |A(adj B)|= ... MHT
CET 2019 (Shift 1)

Options:
A. 16

B.8
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C.64
D. 32

Answer: D

Solution:

We have, A and B are square matrices of order 3 such that

|A|=2,[B|- 4
Now, |A(adj)B|=|Alladj B|  (--|AB|=|A||B)
AP

—|A||BI* =(2)(4)* = 32

Question21

The value of 'a for which the system of equations

adz+ (a+1)3y+ (a+2)32=0
ar+ (a+1y+(a+2)z2=0
z+y+z=0

has a non-zero solution is MHT CET 2011

Options:

Al

B.0

C.—1

D. None of these

Answer: C

Solution:

For non-zero solution,

a® (a+1)3 (a+2)3
a (a+1) (a+2)|=0
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1 1 1 ]
= —la (a+1) (a+2)|=0
a® (a+1)3 (a+2)
= —(a—a—-1)(a+1—-a—2)(a+2—a)
x(a+a+1+a+2)=0
= —2(3a+3)=0
= a=—1
1 1 1
r Yy z |=
23y 23
(z—y)(y—2)(z—2z)(z+y+2) |

Question22

For the equations
z+2y+3z2=12x+y+32=2

and 5z + 5y + 92 = 4 MHT CET 2007

Options:

A. there is only one solution

B. there exists infinitely many solution
C. there is no solution

D. None of the above

Answer: A

Solution:

Step 1: Eliminate one variable

Subtract the first equation from the second:

(2e+y+3z)—(z+2y+32)=2—-1=2az—y=1=a=y+1
Step 2: Substitute £ = ¥ - 1 into the first equation

(y+1)+2y+32=1=3y+3z2=0=2y+z2=0=>y=—z

Thenz =y +1=—-2+4+1=1-— =z
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Step 3: Substitute into the third equation

5(1—2)+5(—2)+92=4

Simplify:

b—5Hz—-bz49%:2=4=25—-—z=4=2=1

Theny = —1, = = (.

Solution:x = 0,y = -1,z =1

Since all variables have a unique value, there is only one solution.

Question23
If the vectors E} — ; + aj - azl::,

— - - - - - -
b —1i+bj+bkand € =i+ cj+ 2k are three

a a® 1+a®
non-coplanar vectorsand |b & 148 | =0,

c 2 14

then the value of abc is

MHT CET 2007

Options:
A0

B.1

C.2

D. -1
Answer: D
Solution:

: — 7 —
Since, a, b, and ¢ are non-coplanar vectors,

_}
therefore [E}b _(:)] #0

a
=A=|1 b B|#0

Get More Learning Materials Here : m @& www.studentbro.in



A£0D
a a2 1+d°
Now, b ¥ 1408 |=0
e 1—|—c3
a a? 1 a a? &
=1b b 1|+|b B B |=0
c & 1 c & &
= A(l+abc)=0
=

abc = —1
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