SlladlElid | cAPS-6
MATHEMATICS Matrices & Determinant

TARGET : JEE- Advanced 2023

SCQ (Single Correct Type) :

3 _ .
1. Leta=LimL— ! b= imx—162X ;c=LimMand
x>l Inx  xInx x>0 4X 4+ X x—0 X
3 _la b].
d= Lim - (x+1) , then the matrix is
x~>-1 3(sin(x +1) — (x +1)) c d

(A) Idempotent (B) Involutary (C) Non singular (D) Nilpotent

1 -1 1 1
2. A is a2 x 2 matrix such that A [ J =[ 2} and A? { J:[O} . Find the sum of the elements

of A.
(A) -1 (B) 0 ©) 2 (D)5

3. Matrix A satisfies A2 = 2A — | where | is the identity matrix then for n > 2, A" is equal to (n € N)
(A) nA - | B) 2" 'A-(n-1)I (C)nA-(n-1)I  (D)2"*A-I

01 2 1/2 -1/2 1/2
4. fA=|1 2 3|, Al=| 4 3 c |, then
3 al 5/2 -3/2 1/2

(A)a=1,c=-1 (B)a=2,c=—1 (Ca=-1,c=1 (D)azl,czl
2 2 2
. . . 1 1) .
5. The number of solution of the matrix equation X2 = ) 3 is
(A) more than 2 (B) 2 1 (D) O
6. ‘A’is a 3 x 3 matrix with entries from the set {-1,0,1}. The probability that ‘A’
is neither symmetric nor skew symmetric is
3°-3°-3°+1 3°-3°-3° 3°-1 3°-3°+1
(A) 39 (B) 39 (C) 310 (D) —39
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7. A:{b } and MA = A?™ meN for some matrix M, then which one of the following is
-a

correct?

a.2m b2m 5 om 1 O
(A) M:Lm —aZm} (B) M= (a%+b?) L o}
(C) M=(@"+ bm){g ﬂ (D) M = (a%+ b?)™ [Z _ba}

8. Let ‘A’ and ‘B’ be two given matrices such that AB = A and BA = B, then
A? B2 equals
(A) A (B)B ©1 (D)o

MCQ (One or more than one correct) :
9. P is a non-singular matrix and A, B are two matrices such that B = P~ AP then the true
statements among the following are
(A) A is invertible iff B is invertible
(B) B"= PL A" P¥neN
(C)VAeR,B=A=P?1(A-A)P (lis the identity matrix)

(D) A,B are both singular matrices

10. If A and B are respectively a symmetric and a skew symmetric matrix such that
AB = BA then
(A) (A - B)™ (A + B) is orthogonal matrix when (A — B) is non-singular
(B) (A + B)™ (A — B) is orthogonal matrix when (A + B) is non-singular
(C)det[(A-B)'(A+B)]=1anddet[(A+B)*(A-B)]=-1
(D) det[(A-B)*(A+B)]=-1anddet[(A+B)*(A-B)]=1

o (04
11. If A :{ ! 2} (where o # B1 and au, a2, B1, B2 are non-zero) satisfies the equation
1 2

X2 + k =0, then

(A)trace A=0 (B) a1 B2<0 (C)det A=k (D) det A=—-k
12. Let Ais a n x n matrix in which diagonal elements are 1,2,3,.....,n

(i.e., a11 =1, ax = 2, azz = 3, ...ai = i,...ann = N) and all other elements are equal to

'n' then

(A) A, is singular for all 'n (B) Anis non-singular for all 'n*

(C) det .As =120 (D) det. An=0
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13.

14.

If the matrix A and B are of 3 x 3 and (I — AB)~*A is invertible, then which of
the following statements is/are correct?

(A) I — BA is not invertible

(B) I - BA is invertible

(C) 1 - BA has for its inverse I + B(I — AB)™A

(D) I — BA has for its inverse 1 + A(I - BA)B

If A, B are two square matrices of same order such that A+ B=AB and Iis
identity matrix of order same as that of A, B, then
(A) AB =BA B)YIA-1|=0 @ B-1%0 (D)JA-B|=0

Comprehension Type Question:

Omprehension # 1

15.

16.

17.

A Pythagorean triple is triplet of positive integers (a, b, c) such that a2 + b? = c2. Define the

matrices A, B and C by

1 2 3 1 2 2 -1 -2 -2
A=|2 1 2|,B=|-2 -1 2| andC= |2 1 2
2 2 3 2 2 3 2 2 3

If we write Pythagorean triples (a, b, ¢) in matrix form as [a, b, ¢] then which of the following
matrix product is not a Pythagorean triplet?
(A) [3,4,5]A (B) [3,4,5]B (C) [3,4,5]C (D) None of these

Which one of the following does not hold good?
(A) Al=adj. A (B) (AB)! = adj. (AB)
(C) (BC) ! =adj. (BC) (D) (ABC)1 # adj. (ABC)

Tr (A + BT + 3C) equals
(A) 17 (B) 15 (C) 19 (D) 18

Omprehension # 2

Consider the matrix function

cos*x sin'x cosecx
AX)=| sintx sectx tanx
cosec’x tan'x cottx

and B = AL, Also, det.(A(x)) denotes the determinant of square matrix A(x).
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18. Which of the following statement(s) is(are) correct?
(A) A(—=x) = A(X). (B) A(X) + A(=x) = m I,
(©) A(—x) = - A(X). (D) A(X) + A(—x) =—l 4

[Note : I; denotes an identity matrix of order 3.]

19. Which of the following statement(s) is (are) correct?
(A) A(x) is a symmetric matrix. (B) A(x) is a skew symmetric matrix.

3 3
(C) Maximum value of det.(A(X)) equals % (D) Minimum value of det.(A(x)) equals I—G

20. Which of the following statement(s) is(are) correct?
(A) det.(A(x)) is a continuous function in its domain but not differentiable in its domain.
(B) det.(A(x)) is a continuous and differentiable function in its domain.
(C) det.(A(x)) is a bounded function.
(D) det.(A(x)) is one-one and odd function.

21. Which of the following statement(s) is(are) correct?

(A) If a=det. (B) + det. (B2) + det. (B3) + ....... oo, then minimum value of a equals

-8

(B) If b = det. adj. (B) + det. adj. (B?) + det. adj. (B3) + ....... oo, then maximum value of b is

256
n® 256

(C)If a=det. (B) + det. (B2 + det. (B3 + ....... oo, then maximum value of a equals — 1
n J—

(D) If b =det. adj. (B) + det. adj. (B?) + det. adj. (B%) + ....... oo, then minimum value of b is

64
64

Numerical based Questions :
22. If (aB)(8B) = yyy such that a, B, 8, y represents a number from 1 to 9 & a, B, 3, y are all different

digits & af3, 5p are two digit numbers & yyy is a three digit number , o > §, and the trace of the

matrix

. a .
is a, then - is equal to

m O O R
B O ™
O =< DN
< W P O
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23. Let A be the set of all 3 x 3 symmetric matrices all of whose entries either 0 or 1. Five of these

entries are 1 and four of them are 0. If n is the number of such matrices, then n/2 is

Matrix Match Type :
24, Match the following:

For 3 x 3 matrix, a; represents the elements of i row and j" column.

Column-I Column-II
a; + aj + ai = 0, then p This represents a symmetric matrix
B a;j — ax — axi = 0, then q This represents a skew symmetric matrix
(1) @y + (1Y ay + (=1)k r This represents a matrix whose alll
axi = 0, then diagonal elements are zeros
S Value of determinant is zero
Code:

(A)A—(q,r,s);B—(p,q,1,5);C—(q,r,5)
B)A—(q,s);B—(p,q,1,8);C—(q,r,5)
(C)A—(,r,s);B—(p,q,s);C—(q,r,59)
(D)A—(q,r,s);B—(p,q,1,5);C—(q,s)

25. Match the following:

Column-I Column-II
A | If |JAl = 2 then |2A™}| = (where Aisa|p |1
matrix of order 3)

If |A|:% then |adj(adj2A)| = (where A

is matrix of order 3)
C |f(A+B)?=A>+B?and|A|=2&|B|=|r | Does not exist

(where A and B are matrices of odd

order)

D [A2x2] = 2, |Baxs] = 3 and |Caxa] = 4 & | S 0
|ABC| =

Code:

AA->qB—-p;CosDor
B)A—-qg,B—-r,C—-p;D—s
(C)A—-qg;B—>r,C—->r,D—s
D)A—-q;B—-qC—s;D—r
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