Prepared by:

Special Practice Problems ..z.,.....

~[ JEE (Mains & Advanced) ]~
Topic: Matrices
** Cayley—Hamilton Introduced Matrix theory (named after the mathematicians Arthur Cayley and William Rowan Hamilton)

***|f you shuffle a pack of cards properly, chances are that exact order has never been seen before in the whole history of the universe.

@¢ Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the

most appropriate.
E L . 4, IfA= [ co?e s 0], then lim L. is (where®e R)
1. If P= 2 2 A= 11 and Q=PAPT, then —sin® cosO n—sw n
1 B[ 0 1) ’ (a) a zero matrix - (b) an identity matrix
. xR
PT (Q%°%%) P is equal to 0 -1 41 0
: e o
@ 1 2005 ®) ﬁ 2005 5. IfA = diag r(fll’ dz:1 ?3{, ..I.l,_?n), thennixl is equal to
0 1 713 5 (a) diag (d™ !, &3, &% ....,di™ D)
) L J (b) diag (d], d5, ds,....,d;)
1 2005 , 3 © diag (dy, dy, ds, ..., d,)
© (3 4 () 2 (d) diag (dy, &2 , d3, ..., d")
|2 |10 2005] -1 2 5
2. What is wrong in the following com})utation ? & Thennkobilemaiin 2 =4 w-@|iivhere bt =)
n
[1 0.01] _ {[1 0] e [o 1]} i i e
1 1 11 00 i (@ 1 (b) 2
1 o 102! 0" '[o 1 (©) 3 d) 4
|11 e 11 00 7. If Ais a square matrix of order 2 x 2such that A* =0, then
. o 1 _ 00 for k> 2. (@ o P ] , where a, B, ¥ are numbers such that
lo 0 of , =9
o 1 [o © o =D
= [0 0] =[0 o]’forkzzmmtmle ®) A= E _ﬁ )withu=i[5
(b) Computation of second term on RHS is not valid i
(c) First term should be calculated completely (©) A= }with o?+p2=1
(d) None-of the above . -B B
3. If AS =0 such that A" =1 for 1S n<4, then (I —A)™ is (d) none of the above
i - j
equal to 8. If2x-y= [3 ] and 2y + x= [ 4], then
(a) A* 3 3 -1 4 -
0 -1 g =i 1
() A® (@) x+y= > (b)":[ 2 0]
©@I+A ' 03 -2 11 Z
-2 3 =
(d) none of these | () ey’ [; ? 2] (@ = [_1 : —2]
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9.

10.

11.

. () even multiple of &t
12.

13.

14.

15.

16.

17.

18.

= 1#i43 =1-i3

2i 2i o B
IfA = ,i=+-1and =x?+2,
Tefs  mgyE [ ehand ) =
2i 2i
then f(A) equals

mﬂ;ﬂ
R

1 0
IfA:[ y 7]andAz=8A+kI2,thenkisequalto

(@ -1 ) 1
(c) -7 (d) 7

if cos’0  cos@sin® cos? ¢
cos@sin®  sin’6 cos ¢ sin ¢

zero matrix, then 6 and ¢ differ by
(b) odd multiple of-g-

(=55 ]

. 10
(d) (2+iV3) [0 1]

cos ¢ sm ¢] &

sin? 0}

(a) even multiple of%

(d) odd multiple of &
Let A and B be two matrices, then

(a) AB=BA (b) AB+#BA

(c) AB<BA (d) AB>BA

Let A and B be two matrices such that A =0, AB =0, then
equation always implies that
. (@ B=0 (b) B2O

(c) B=-A (d) B=A’

In matrices

(a) (A+B)?>=A%+2AB+B?

(b) (A +B)?>=A%+B?

(©) (A+B)*#A?+2AB+B?

(d) (A+B)*=A?+2BA + B?

The characteristic of an orthogonal matrix A is
(@ A1-A=1 (b) A-A71=1
(© A-AT' =1 d) A-A'=1I

4 00
The rank of| 0 3 0|is equal to
0 05

(a) 4 (b) 3

© 5 @1
By

y

(a) x=3y= ®) x=2y=5
(€ x=Ly=- d x=-Ly=1
Given A = [2 = 1] which of the following result is true ?
(a) AZ=1 () A2=-1I

(©) A%2=2I (d) None of these

19.

20.

21.

22,

23.

24,

25,

26.

27.

28.

29.

With 1,®, ©? as cube roots of unity, inverse of which of the
following matrices exists ?
w? 1
(b)
1 o

1 o
(d) None of these

© [ w mz]
1

If A is an orthogonal matrix, then A™! equals

(@ A (b) A’

(c) A? (d) none of these
2 3 4

IfA=|5 -3 8| thentraceof Ais
9 2 16

(a) 17 (b) 25

() 8 (d 15

If A is a square matrix of order n x n, then adj(adj A) is
equal to

@ |AI"A ®) |4 A

(© |A""2A d A" %A

If A is a square matrix, then adj A” — (adj A)" is equal to
(a) 2|A| (b) 2|A|1

(c¢) null matrix (d) unit matrix
If A =[a;],,« , is a matrix of rank r, then

(@) r=min (m, n) (b) r > min (m, n)
(c) r<min (m, n) (d) none of these
If A is an orthogonal matrix, then

(@) |A|]= () |Al=
(©) |Al= (d) none of these
1 243
The matrix| 1 2 3]is
-1 -2 -3

(a) idempotent (b) nilpotent

(c) involutory (d) orthogonal
Matrix theory was introduced by

(a) Cauchy-Riemann (b) Caley-Hamilton

(c) Newton (d) Cauchy-Schwar
a 00 ‘
IfA=[0 b O then Aisequalto
0 0 ¢
a 00 (42 0. .0
(a|0 b O ® (0 ab O
LO 0 ¢ 0 0 ac
[1/a 0 0 [-a 0 0
@|0 b o0 @| o0-b 0
0 0 1/ | 0 0 -¢
"ot 2 2
IfA=| 2 1 -2| then adjA is equal to
2 -2 1
(a) A ®) AT
(©) 3A (d) 3A7
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30.

31.

32

33.

34.

35.

36.

37.

38.

39..

40,

41.

- . |0 1],
e matrix g is the matrix reflection in the line

(a) x=1 (b) x+)’=1

© y=1 @ x=y

If I, is the identity matrix of order n,then (I,)™ is equal to
(a) does not exist

) 1,
(@0 (d) ni,
2 -2 -4 '
IfA=|-1 3 4|is an idempotent matrix, then x is
1 -2 x
equal to
(a) -5 (b) -1
(c) -3 (d -4
If A is non-singular matrix, then det (A™!) is equal to
1 : 1
(a) det [————] (b)
A2 det (A?)
1 1
det | — d
(© [A} @ e

If A is a skew-symmetric matrix, then trace of A is

(a) -5 (b) o

(c) 24 @9

If the matrix A = = 1 i , where i =+/—1, is unitary,

J2|-i a

then a is equal to

(@ -2 (b) -1

(© 0 (@1
i3 2 .

If34=(2 1 -2|and A A’ =1,then x + y is equal to
x 2 Yy

(@ -5 (b) -4

(c) -3 d) -2

The sum of two idempotent matrices A and B is
dempotent, if AB=BA =
(@ 4 (b) 3
{c) 2 (@ o
1 2 3
The rank of | 2 4 6|is equalto
3609
(@ 1 (b) 2
() 3 (d) none of these
If A, B, C are non-singularn X n matrices, then (ABC )y 1is
equal to _
(@ A7B ¢! ®) C'lB‘lA‘i
(c) A7%¢'B™ (d) B'¢'A”
IfA%2+ A—1=0,then A™ is equal to
(@ A-1 b)) I-A
@I+A (d) none of these
el F o 2 symmetric, then x is equal to
2x-3 x+1
(a) 3 (b) 5
(02 (d) 4

42.

43.

45.

46.

47.

48.

49.

50.

51.

Let a, b, ¢ be positive real numbers. The following system

: z
of equations in X Y and
2 2,2 2 2 g

X +y z _ _J.C._-lz—+—5-= "
— =1
aZ bz Cz az b C

2 2
._.x_._+.L'+£—=1 has

2 b2

(a) no solution (b) unique solution .
(©) infinitely many solutions (d) finitely many solutions

8 -6 2
Ifthe matrix A =| -6 7 —4|issingular, then} is qual
2 -4 A
to
(@ 3 (b) 4
(© 2 (d) 5 -
If A is a 3 x 3 matrix and det(3 A) = k {det (A)}, then kis
equal to
(@ 9 (b) 6
@1 (d 27
cosx sinx O
IfA=|-sinx cosx O|=f(x),then A isequal to
0 0 1
(@ f(=x) (®) f(x)
(© —f(0 d) —f(-x)

If A and B are square matrices of order 3 such that
|A|=-1,|B| =3, then|3AB| equals

(@) -9 (b) -81

() -27 {d) 81

The equations 2x+y =5, x+ 3y = 5, x — 2y = 0 have

(a) no solution (b) one solution

(c) two solutions (d) infinitely many solutions
If A is 3 x 4 matrix B is a matrix such A’ Band BA’ are both
defined, then B is of the type
(a) 3x4

(c) 4x 4

(b) 3x3
(d) 4%x3

If A=[a b, B=[-b —a] and C =[ a]’ then the correct
-a

statement is

(a) A=-B

(c) AC =BC

(b)) A+B=4A -8B
(d cA=cCB

5 2
IfA= [3 1], then A™ is equal to

1 -2 -1 . 2
®|s ] el

1 2
oft ]

1 0 0
IfA={0 1 0| thenA?is equal to
a b -1
(@ A (b) -A
(¢) null matrix @i
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=
52. IfX = [3
1

: 1], then the value of X" is
3n - o
@ [ n 4n] ®) [2 +n 5 n:\
n -n n -n

n A
() {3 9 } (d) none of these
. 1n (_1)!’1
53. Matrix A such that A% =2A — I, where [ is the identity
matrix. Then forn = 2, A" is equal to
T@nA-(n-1DI (b) nA-1I
@2"'A-(n-1DI @ 2" 'A-1

54. For the equations : x+2y +3z=1, 2x+y+32=2,
5x+5y+92=4

@¢ Objective Questions Type II [One or more than one correct answer(s)]

(a) there is only one solution

(b) there exists infinitely many solutions
(¢) there is no solution :

(d) none of the above

55. Consider the system of equations ayx+by+cz=0,
QX +byy +62=0, agx+byy +csz=0.1f
o b o
az b2 Cz = 0,
a; by ¢
then the system has
(a) more than two solutions
(b) one trivial and one non-trivial solutions
(c¢) no solution
(d) only trivial solution (0, 0, 0)

In each of the questions below four choices of which one or more than one are correct. You have to select the correct answer(s)

accordingly.
111
1. fA=|1 1 1|, then
111
(a) A®=9A (b) A®=27A
() A+A= A? (d) A~! does not exist
2. For all values of A, the rank of the matrix
1 4 5
A= A 8 8L-6

1+22 8L +4 20 +21

(a) forA=2p(A)=1 (b) forA =-1,p(A)=2
(c) forA #2,—-1,p(A)=3 (d) none of these

1 -2 3
3.12 -1 4}isa
3 41

(a) rectangular matrix (b) singular matrix
(¢) square matrix " (d) non singular matrix

4. If A and B are square matrices of the same order such that
A2=A,B%=B, AB=BA=0,then

(a) (A+B)?>=A+B (b) AB2=0
(© (A- B)2=A-B (d) none of these

1
5. LetA=[ 0], then
11
- [00
@ A'":[ . (1)]VneN ®) lim 2 =[ ]
—n

n—oe n -1 0
- 10 0
(¢) lim .Az =[ :l

(d) none of these
00
6. The values of o for which the system of equzation_s
x+y+z=] x+2y+4z=0,x+4y +10z=0 is
consistent, are given by
(@ 1,2
() 1,-2

(b) _13 2
(d -1,-2

7. If A =[: cﬂ (where bc=#0) satisfies the equation

x? + k=0, then

(a) a+d=0 (b) k=-]A]
(©) k=]A| (d) none of these
122
8. LetA=|2 1 2| then
2 21
(@) A2-4A-51,=0  (b) A‘1=%(A—4Ig)

(¢) A3 is not invertible
coso. —sina 0

9. Let A, =|sina

(d) A?is invertible

cosa 0}, then

0 0 1
(a) A, +p = Ao:AB (b) Ac—:l =A_q
(© A'=-A, () AZ=-1

10. If a square matrix A =[q], a; =i? - j is of even order,
then
(a) A is a skew matrix
(b) | Al is a perfect square
(c) Aisasymmetricand|A|=0 :
(d) A is neither symmetric nor skew-symmetric

11. Amatrix A =[a;lpx, 18

(@) a horizontai matrixif m>n
(b) ahorizontal matrixifm<n
(¢) avertical matrixif m>n
(d) avertical matrix if m < n

12. Which of the following is correct ?

(a) If Aisasquare matrix, (A + A”)is a symmetric man‘ilfc
(b) If A is a square matrix, (A —A")is a skew symmetr
matrix

(¢) Every square matrix can be expressed as the sum of @
symmetric and skew symmetric matmx . e
(d) Some elements of the skew symmetric ma'q'lx m
zero ;
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13. If A and B are invertible square matrices of the same order,
then which of the following is correct ?
(a) adj(AB) = (adjB) (adjA)
(®) (adjAY = (adJA )
(©) |adjA|=| A|*!, where n is the order of matrix A
(d) adj(adjB) =|B|"~ 2 B, where n is the order of matrix B

14. If D, and D, are two 3 x 3 diagonal matrices, then

real numbers. Define o as follows
AoB = % (AB + BA), then

(a) AoB = BoA 5 ) s
(b) Aol = A, I is an identity matrix of order

(c) AoA = A?
(d) Ao(B +C)= AoB+ AoC

(a) D, is a diagonal matrix 3 -3 4
(b) D + D2 is a diagonal matrix 16. fA=|2 -3 4| then
© DlnDz = D?Dl 0 -1 1
(d) Dy is a diagonal matrix Vn e N (a) adj(adjd) = A (b) |adj(adja) | =1
15. Let A, BandC be 2 x 2matrices with entries from the set of (© |adjA| = (d) none of these

@ Linked-Comprehension Type

In these questions, a passage (paragraph) has been given followed by questions based on each of the passages. You have to answer the
questions based on the passage given.

PASSAGE 1
1 3 A+2 32 4
Let A and B are two matrices of same order 3 x 3, whereA=(2 4 8 |[,B=(3 2 5
35 10 21 4

On the basis of above information, answer the following questions :

1. If A is singular matrix , then tr(A + B) is equal to tr(A — 2B) = 0, then the value of A is

@@ 6 (b) 12 (©) 24 d 17 (@ 3 (b) 5
2. If matrix 2A + 3B is singular, then the value of 2A is 7 @9
(a) 11 (b) 13 (© 15 (d) 17 5. The correct statement is
1 _ (@) (A+B)(A-B)=A%+B*-24B
3. IfA=3 then;(rr(AB) + tr(BA)) is equal to (b) (A+B)*=A%2+B2+AB+BA
(2) 34 (b) 42 © 84  (d) 63 () (A+B)*=A%+B+24B
A+2 3 1 4 2 3 (d) none of the above
4.1f A=| 8 4 2| and B=|52 3| Iif
10 5 3 4 5 2
PASSAGE 2
A and B are two matrices of same order 3 x 3, where
1 2 3 3u2 .5
A={2 3 4|and B=({2 3 8
56 8 7 29

On the basis of above information, answer the following questions :

1. The value of adj(adj A) is equal to 4. The value of | adj (AB)| is equal to

2. The value of | adj (adj A)| is equal to 5. The value of | (ad (adj (adj(adj A 1
@9 (16 (@25 (@ 81 (@) 2* Hadis J(a(Jb) )2)))[13 PagaL
3. The value of|adjB|isequalto £
@24 242 (@24 (& (© 2 @ 2%
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@ Matrix-Match Type

Given belov.v are Matching Type Questions, with two columns (each having some items) each .
matched with the items of Column II, by encircling the correct match(es).
NOTE An item of Column | can be matched with more than one items of Column Il. All the items of Column Il have fo be matched.

1. Observe the following columns :

Column I Column II

(A) | If qb and c are all different from zero such that | (P) | symmetric

l+—+1:O,thenthermn:n‘x
a b ¢
1+a 1 1 (Q) | singular
A= 1 1+b 1 |is
1 1 1+c

(B) | Ifa, P,y are three real numbers, then the matrix (R) | non singular

1 cos(ee —p) cos(@ —7v) (S) | invertible
A= | cos(@ —o) 1 cos(B —y) |is
cos(y —a) cos(y —PB) 1
(C©) | If A,Band Care the angles of a triangle, then the matrix (T) | non invertible

" sin2A sinC sinB
A=| sinC sin2B sinA is
sinB sinA sin2C

WEO® G0

2. Observe the following columns :

®EO® OO ©EO® OO

ColumnII
(P) | A*B=B* A

Column I
atrices with entries from the set of real

(A) | If A, Band Cbe2x 2m
numbers. Define * as follows :

A*(B+ Q)= A* ¥
A* B=L1(AB+ BA), then = el AR
2

(B) | If A, B and Cbe 2x 2matrices with entries from the setof real | (R) | A* A= A2
numbers.

Define * as follows : (S) | A*I=A
A* B=%(AB’+ A’B), then

(C) | IfA,Band Cbe2x 2 matrices with entries from thesetofreal | (T) | A*I=0
numbers. Define * as follows :

A*B:%(AB—BA),then

®¢ Answers

Objective Questions Type | [Only one correct-answer]

1. (a) 2. ) 3. (@ 4. (a) 5. (b) 6. (a 7
H . o . (@ 8. (b 9. (@ 10:
;: (1;) 12. ) 18. (b)) 14. (¢ 15. () 16. (b) 17. () 18. (b) 19. (@ 20. ((8
2t (b) 22, (© 23 () 24. (0 25 (b) 26. (b) 27. (b) 28 () 29. (d 30. (I
L Eb ; ::; EI?) ig Ed; i:. ?3 is. ® 86. () 387. (d 38. (@ '39. (b) 40. (0
. : . (@ E 5. (a) 46. 47. 48. 5
51. (d) 52. (d 53. (@ 54 (@ 55 (a) ® ® O et ol Pt s @

Objective Questions Type Il [One or more than one correct answer(s)]

1. (a, d) 2. (a, b, 0 3. (¢, d) 4. (a, b) 5
, b, - (o . (a, . (a, b,
1(1’. g; c; 7. (a, ©) 8. (a, b, d) 9. (3, b) 10. E: b) °
. (b, ¢ 12. (a, b, ¢, d) 13. (a, b, ¢, d 14. i
B (a, b, c, d) 4. (a, b, ¢, d) 15. (a, b, ¢, d)

Linked-Comprehension Type
Passagel 1.(c) 2.(d) 3.(a) 4.(9 5.(b) Passage2 1.(a) 2.(b) 3.(b) 4.() 5.()

Numerical Grid-Based Problems
[1 ]2 o 6] 2[ofool1] sfofs[ofoe] «[1Tofo]o]
s[o]1]«la] 6[o]2]se] #[a]als[s] s[2]0fo]s]

Matrix-Match Type
1.A- (P,R,S); B> (P,Q,T); C> (P, Q,T) 2.A- (P,Q,R,8);B—> (P,Q);C— (Q,T)

Each item of Column I has to be
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