Determinants
Part-1

Assertion-Reasoning MCQs
Directions (QQ. Nos. 55-69) Each of these

questions contains two statements : Assertion
(A) and Reason (R). Each of these questions
also has four alternative choices, any one of
which is the correct answer. You have to
select one of the codes (a), (b), (c) and (d)
given below.

(a) Alistrue, Ristrue; Ris acorrect
explanation for A.

(b) Aistrue, Ristrue; Ris not a correct
explanation for A.

(c) Alistrue; Ris False.
(d) Aisfalse; Ristrue. _

99. Assertion (A) If A =
then det(A4) is real.

B a; ap .
Reason (R) If 4 = , a; being
@51 993

complex numbers, then | 4| is always

real.
g
56. Assertion (A) If 4 = _— then
| Al =—11 ] i
% %o
Reason (R) If 4 = , then
851 @9
|A] = a),a99 —ay,a,,.
1 0 1
97. Assertion (A)IfA=1 -2 3|,
5 3 B

then A = —-12
Reason (R) If we expand the

determinant either by any row or by
any column, then the value of
dcterminant always be same.

58. Assertion (A) If| .~ |=|. | th
. Assertion (A) I 8 x| =|; g | then
xXi= 6

Reason (R) If A and B are matrices of
order 3 and | 4| = 4, |B| = 6, then
2AB| =192
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99.

60.

61.

62.

63.

64.

Assertion (A) Determinant of a
skew-symmetric matrix of order 3 is
Zero.

Reason (R) For any matrix 4,| 4" |=| 4|
and |—A4|=—|A4|.

Assertion (A) The points
Ala,b+c),B(bc+a) and C (¢, a + b)
are collinear.

Reason (R) Area of a triangle with
three collinear points is zero.

Assertion (A) The equation of the line
joining A(1, 3) and B(0, 0) is given by

y = 3x.

Reason (R) The area of triangle with
vertices (¥, ¥, ), (X9, ¥9 ) and (x5, y5) in
the form of determinant is

X1 N
A=|%y Yo
X3 Y3

Assertion (A) Minor of an element of a
determinant of order n(n > 2) is a
determinant of order 7.

Reason (R) If 4 is an invertible matriix

of order 2, then det(4™") is equal to m
Assertion (A)

A=ay Ay +aydy +ay4d;,

where, AE}- is cofactor of Q-
Reason (R) A = Sum of the products of
elements of any row (or column) with

their corresponding cofactors.

Assertion (A) The matrix 4 = is

singular.

Reason (R) A square matrix 4 is said to

be singular, if| 4| =0.

65.

66.

67.

68.

69.

Assertion (A)IfA=|2 1 -3|, then

| A| = 0.
Reason (R) |adj 4| = |A|" ', where nis
order of matrix.

Let A be 2 x 2 matrix.
Assertion (A) adj (adj 4) = 4
Reason (R) |adj 4| = | 4|

4 3

2 =2
Assertion (A) If 4 = ], then
e |

_1 15H
, then

R R)If 4=
eason (R) 3 9]

A7t =1

Assertion (A) If Aisa3x 3

non-singular matrix, then

| A7 adj Al = | A|
Reason (R) If 4 and B both are

invertible matrices such that B is inverse

of A, then AB=BA =1I.

Assertion (A) The system of equations
2x —y=—2; 3x + 4y = 3 has unique
5 12

solution and x = — —and y = —.
11 11

Reason (R) The system of equations

AX = B has a unique solution, if
| A | #0.
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55.

56.

57.

58.

59.

SOLUTION

2 1+2
Given, A = o E
1-2 o
| A|=14—(1-23) (1+ 2)
=14-[1+4]=14-5=9
;a2 .
If A= [ } a; being complex numbers,
dogy @99 |

then | 4| may be real or complex.
Hence, Assertion is true and Reason is false.

We have, 4 =

| 4] =

=1(-1) — 5(2)
=—1-10
=-11

1 0 1
Given, A=|1 -2 3
5 3 B
=1{-16 -9} +1{3+10}
=-25+13
=-12

lexpanding along R, ]
2 5| |6 =2

Assertion =
8 x 7 3

= 2x* —40 =18 +14
= 2x° = 32+ 40
o _ 72 _ 36
2
5 x =10
Reason We know that, | AB|=| 4|-| B|
248 |=8| AB|
=8| 4]-| B
=8 x4 X6
=192
Assertion Determinant of a skew-symmetric
matrix of odd order is zero.

= X

. Assertion is true.
Reason For any matrix 4, | Al|= 4

and —A|=|A4]|
[when A is of even order]
and —A|=—|A4|

|when 4 is of add order]
.. Reason is false.

60.

b61.

62.

We know that, the area of triangle with three
collinear points is zero.

Now, consider area of

a b+c¢

f_"u*i[.ﬁ'-(}=l b ¢+ a
2

c a+b

=l\a[(£+a)

X1—(a+b)x1l}—=(b+¢){bx1-1xc}
+1{bx{a+b)—(c+a)xcl}
1

=§\ﬂ(£+a—ﬂ—f))-(b+£)(b—£)
+1(ab+ 6% —¢* —ac)|

=é\aﬂ—ab—bu+£2+ab

+ b2 — ¢ —ac|
1
=—x0=0
2
Since, area of AABC = 0.
Hence, points A(a, b + ¢), B(b, ¢ + a) and
C(c, a + b) are collinear.
Assertion Let P(x, y) be any point on AB.

Then, area of AABP is zero.

since, the three points are collinear|
1 1 3 1
—10 0 1|=0
2
x y 1

This gives %(dx -y =0

or y = 3x

which is the equation of required line AB.
Reason The area of triangle with vertices
(%15 Y1 )s (%9, ¥o) and (X3, y3) is given by

X1 N

;i=l X9 Y
9| *2 )2

X3 )3

Assertion Minor of an element of a
determinant of order n(n >2) is a determinant
of ordern — L.

So, Assertion is false.

Reason We know, A4~ =1
| 447 =|1] = |4]| 47| =1
- A7 =~
| 4]

So, Reason is true.
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b3. By expanding the determinant Both Assertion and Reason are true but

2y Ly g Reason is not the correct explanation of
A=lay, ay ay; along R, we have Assertion. g .3
Az Gyy Ay 67. Assertion Let A = [4 ] j|
dyy @
fﬁ:("—1)1+1ﬂ11 22 23 9 _9 |
3o Q33 We have, | 4| = i 8 =6—-(—-8)=14
142 dof a3
+ (=1 Ta foy G Cofactors of | A| are
ﬂgl azz All = 3, Alfﬂ = == 4, AE] = QELHC] AQQ — 2
(=11 gy S 3 -4]" [3 2
I B [ £V
=ayp Ay + @l + ady, - ]
. 3 2
where A4 is cofactor of a,,. Now, A~ != 1 (adj 4) = L L o
= Sum of products of elements of R, with | 4] 14 | - )
their corresponding cofactors 3 21 [3 1
il 2 -1 _1 14 14(_114 7
64. The determinant of the matrix A4 = i B is = 4 = 4 9171 9 1
i ) . 14 141 L 7 7.
A= L @ =8-8=0 -1 5
4= 4 8 0 Reason LetA[ ; 2}
Hence, 4 is a singular matrix. 1 5
65. Assertion The given matrix is We have, |4 |= _3 9|~ 2-(-15) =13
1 1 -2
4=l 1 =3 Now, cofactors of | 4| are
5 4 _9 Allzz AlZZB,AZIZ_tSﬂnd AEEZ“‘“I.
¢ i i (4) 2 31 [2 -5]
= Soa = =
Lok =2 T lg <t lg —L
Then, |A|={2 1 -3 ; (Mo —5
D - Now, A '=—(adjd)=—
e _ a7 4= 1
By Expanc_llng al;ng ng(ﬁrs; row), we getl - 9 5
| 4| =1 —1 + (—2) _113 13
4 -9 b -9 h 4 3 1
=1(-9+12)-1(-18 +15) — 28 - 5) 13 13,
=1(3)-1(-3)-2A3)=3+3-6=0, 68. Assertion |4~ 'adjA|=|4""]|-|adj 4]
which is a true statement. [-|AB|=| Al B|]
Reason aclj(ﬂ}|=|A|”'1 is a true statement. —1 4! adj A|  [-|A7 V=4[
Hence, both Assertion and Reason are true cd 0 s
but Reason is not a correct explanation of =4[] 4]
Assertion.

- Ais a 3 X 3 non-singular matrix, so

66. Assertion ' adj (adj 4)

:lAlﬂ—irlAzlAlf.—.’—i'A[._.HZQ] |Eld]A|=‘A|2]
=|A"A=4 =14
Reason It is a true statement. Hence, both
Reason |adj A|=|A]""' =|4 *7 fen =2 Assertion and Reason are true but Reason is

B Al nol a correct Expluuatiuu ol Assertion.



69. The given system can be written as

AX =B,
[ o] [ x| =1
where A = ,X:xandB: r
3 4] 9] | 3]
2 -1
Here,|4|=|,  |=2x4-(-3)=1120

Thus, A4 is non-singular.

s

I'herefore, its inverse exists.

=

I'herefore, the given system has a unique

solution given by X = 4™ B.

4 1
Now, adj(4)=| . j|

-3 2
4 1
A1 =i(adj A) =
| A| 11—-3 2
Mo, ¥os 40 Bt * o | e
’ 11[-3 2|| 3
- 5
1 —8+3_1 -5_“ﬁ
11 6+6| 11| 12| | 12
11
[ & ]
- |[*l=l 1
y 12
11
Hence, .:vc.‘=-—'jandy=E
11 11

Hence, both Assertion and Reason are true
and Reason is the correct explanation of
Assertion.



