cos® sinB .
1. IfE@®)= {—sin 0 cose} , then E(a) E(B) is equal to
(a) E(0°) (b) E(ap)
(c) E(o+P) (d) E(o—B)

2. If = 10,J: 01 and B cos0 sme,
01 -10 —sin® cos0O

then B equals
(a) IcosO+JsinB (b) Isin O +Jcos O
(¢) Icos®—JsinB (d) —IcosB+JsinB

3. If 4, B are two square matrices such that AB = 4 and
BA = B, then
(a) 4, B are idempotent (b) only 4 is idempotent
(c) only B is idempotent (d) None of these

4. If 4 is a skew-symmetric matrix and » is a positive
integer, then A" is
(a) asymmetric matrix (b) skew-symmetric matrix
(c) diagonal matrix (d) None of these

5. If A, B are symmetric matrices of the same order then
AB—BA is
(a) symmetric matrix (b) skew-symmetric matrix

(c) null matrix (d) unit matrix

11
6. If A= L J =and n € N, then 4" is equal to

(a) 2"4 (b) 2714
(c) nd (d) None of these
7. If A:{a b} and 4° :[oc B}, then
b a §

a
(a) 0c=a2+b2,[3=ab

(b) a=a%+ b2 B=2ab

(c) a=da?+b% B=a*b?
(d) a=2ab,p=a*+b*

Exercise

10.

11.

12.

13.

Matrices

If J, 01 dJ bo then J?2 Is t
= an = cn cduals to
1210 27110 e

(a) 1 () J,

(c) -1 @ -J,

If a matrix 4 is such that 343 + 242 + 54 + [ = 0, then
A7 is equal to

(a) —(34%2+24+5) (b) 342+24+5

(c) 34%2-24-5 (d) None of these

A and B be 3 x 3 matrices. Then 4B = 0 implies

(a) A=0and B=0

(b) |4]=0and|B|=0

(c) either |4|=0or|B|=0

(d A=00rB=0

If A and B are two matrices such that AB = B and BA =
A, then 42 + B2 is equal to

(a) 24B (b) 2B4
(¢c) A+B (d) 4B
4 x+2] . . .
If 4= is symmetric, then x is equal to
2x-3 x+1
(a) 3 (d) 5
(c) 2 (d) 4
10 -1 1 i
If A+B= and 4-2B= , then 4 is
11 0 -1
equal to
21
11 3 3
(a) P J (b) 12
o 11 3 3
(©) ; ? (d) None of these
13 3




14.

15.

16.

17.

18.

19.

20.

21.

22.

From the matrix equation AB = AC we can conclude B
= C provided
(a) A is singular (b) A is non-singular

(c) A is symmetric (d) A is square

0 1 0
If A= ,B=
1 0 i

;)l} , then (4 + B)? equals

(a) A%+ B? (b) 42+ B2+24B

(c) A2+ B2+ AB—BA (d) None of these
i 0 0 —i

If A= |land B=| , then (4 + B) (4 — B)
0 i -i 0

is equal to

(a) A%- B2 (b) 42+ B?

(c) A2—B2+BA+AB (d) None of these
If A is 3 x 4 matrix and B is a matrix such that 4" B and
BA’ are both defined. Then B is of the type

(a) 3x4 (b) 3x3
(c) 4x4 (d) 4%3

2 3
If 4= L 2} be such that 4~ = k4, then k equals

1
(a) 19 (b) o
© -19 @ - =
19
R M
If 4= , X = ,B= and AX = B, then n
4 3 1 11
is equal to
(a) 1 (b) 2
(c) 4 (d) None of these

If the matrix AB is zero, then

(a) A=0Oand B=0

(b) A=0OorB=0

(c) Itis not necessary that either 4 = O or B = O.

(d) All these statements are wrong.

If 4 and B are two matrices such that A + B and AB are
both defined, then

(a) A4 and B are two matrices not necessarily of same
order

(b) A4 and B are square matrices of same order

(¢) Number of columns of 4 = number of rows of B
(d) None of these
The construction of 3 x 4 matrix A whose element a;

. 2

is given by % is:
2 92 8 25

@ 9 4 5 18
8 25 18 49

23.

24,

25.

26.

27.

28.
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% s
25 18 25
2 9% 8 23
© (9% 8 25 18
8 25 18 A

(d) None of these

2 1] [-3 2 1 0] o
If A = , then the matrix 4 is
3 2 5 =3 0 1

(®)

equal to

11 11
@) L 0} ® 1 J
10 0 1
d
© L 1} @ 1 1}

10 0
For any 2 X 2 matrix 4, if 4 (adj. A) = { 0 10} , then
|4| equals
(a 0 (b) 10

(c) 20 (d) 100
Which of the following matrices is not invertible ?

11 1 -1
@ |y, (b) L 2}
2 3 )
© {4 6} @ L 1}

If 4= then 450 is

10 10
@ 1o s0 ®) Lo 1}

1 25 1 0
© |o 1 @ {25 J

If 4 is square matrix such that A2 = 4, then |4| equals
(a) Oorl

(b) —2or2

(c) —3or3

(d) None of these

If 1, ®, ®2 are the cube roots of unity, for what value of

[\)l»—t [

1 o m

m is the matrix | @ m 1 | singular?
ml o

(a) 0 ) 1

() o d) o?



Matrices

29.

30.

31.

32.

33.

34.

Consider the following in respect of the matrix

[

[NDA-I2016]

1. A>=-4 2. A3=44
Which of the above is/are correct?

(a) Only 1

(b) Only 2

(¢) Both1and2

(d) Neither 1 nor 2

If 4 is a square matrix of order 3 and det 4 = 5, then
what is det {2(4)"!} equal to? [NDA-II 2016]

1 2
@ 15 ® 2
8 1
(c) 5 (d) 40
a h g
Whatis[xyz]| # b f| equal to? [NDA-I12016]
g f c
(@) [ax+hy+gz h+b+f g+f+c]
(a h g
®) |hx by £
g f ¢
Cax+hy + gz
() | ix+by+ fz
| gx+ fy+cz

(d) [ax+hy+gz hx+by+fz gx+fy+cz]

10
If m= al’ld n= 0 1
01 -10

of the determinant of m cos 6 — n sin 6?7 [NDA-112016]

} , then what is the value

(a -1 (b) 0
(© 1 (d) 2
cosx —sinx 0
If f(x)=|sinx cosx O/, then which of the
0 0 1

following are correct ? [NDA-II 2016]

L f(0)xf(¢)=/(0+9).
II. The value of the determinant of the matrix f(0) X

F@)is 1.

III. The determinant of f'(x) is an even function.
Select the correct answer using the code given below.
(a) TandII

(b) II and III

(c) TandIII

(d) I, T and III

1 -1 2 3 .
If 4= and B = , then which of the
23 -1 =2

following is/are correct?

35.

36.

37.

38.

39.

40.

I.  AB(A'B 1) is a unit matrix. [NDA-I12016]
II. Byl=41B"

Select the correct answer using the code given below.
(a) Tonly

(b) II only

(c) BothIandII

(d) Neither I nor IT

IfA= {(x 2} and det (43) = 125, then a. is equal to
2« [NDA-12017]

(a) £1 (b) £2

() £3 (d) £5

If B is a non-singular matrix and A4 is a square matrix,

then the value of det (B! AB) is equal to [NDA-I12017]

(a) det (B) (b) det (4)

(c) det (B (d) det(4

cosa sina

If 4 ={ }, then what is 447 equal to

—sino. cosol
(where A7 is transpose of 4)? [NDA-12017]
(a) Null matrix (b) Identity matrix

(c) 4 (d) -4

[x+ 3
A= 7 }B:|: }andC:{“}.
| x x-y -2 -2

If AB = C, then what is A% equal to? ~ [NDA-12017]
4 8 4 —4
(a) 4 _16} (b) {8 _16}

-4 -8 -4 -8

© |, 12} @ {8 12}

Consider the set A of all matrices of order 3 x 3 with
entries 0 or 1 only. Let B be the subset of A consisting of
all matrices whose determinant is 1. Let C be the subset
of 4 consisting of all matrices whose determinantis— 1.
Then, which one of the following is correct?

[NDA-I 2017]

(a) Cisempty
(b) B has as many elements as C

(c) A=BuC

(d) B has thrice as many elements as C

If 4= { CO_S 99 smz , then what is 43 equal to?

—smne cosy] [NDA-I 2017]

cos30 sin30 | cos’ 0 sin’0

@ | by |
—sin30 cos30 | —sin’ 0 cos’ O
cos30 —sin30 | cos’® —sin> 0

© sin30 cos30 | (d) sind 0 cos> 0




ANSWERS
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Llel2z|@|3|@|4|l@|s o6 w2 m|s |9 @]
el lolw|o|slele|o]mlols|o]o]o] 2]
| w225 |@|4lo]25 @26 @22 @] 28 [@]20 [®]30.]©
s @32 @33 @34 [ @35 @36 |®]37 0] 38 [©]39 [0 0 @
a4 @] 6 [o]la|o|s @46 ]@]s o] 49 0] s @
5. | @ |52 | @] 53 [ @54 [ ®]55 | @©]56 |®]57. ]38 |[@]59 @] e |®
61. | (@) | 62. [ (®) | 63. | )| 64. | () | 65. [ ®) | 66. | @) | 67. | © | 68. | ©) | 69. | @) | 70. | @)
nlelnlolBlolslolslole ol el s a]n @] s.|©
D biplanariana &
cosa cosp  sinP =BA-AB {~-AT=4 and BT= B)

(©) E(@)EP) = [

| cos(a+P) sin(o+p)
e sin(a+B) cos(a+p)
=E(o+p)

o tbe )

cos® O
0 cos 6}
0 sin®
—sin® 0 }

(@)
IcosO = [

Jcosez{

cosO sin0
IcosO+Jsin0=

—sin® cosO

(a) Given4AB=Aand BA=B

|-5

sina
—sina. cosa || —sinf cosP

Now, A2 =4 x A= (AB) x A= A(BA) = AB

= A% =4 = A4 is idempotent.

Similarly, B = B x B = (BA)B

= B(4B) = BA

= B? =B = Bis idempotent.
(d)

AT=— 4 = ATy = (—4)"

= AT = (-1)"4"

= (An)T{

(b) (AB—BA) = (AB)T - (BA)T
:BTATfATBT

A", ifniseven

—-A", ifnis odd

Given, 4 is skew symmetric. Then,

|

10. ()

(AB — BA)T=— (4B — BA)}
= AB — BA is skew symmetric matrix.

N
A=
11
5 {1 1}{1 1} {2 2}
A = = =24
L1)[11] (22
A3 =AQ2A4) =2(44) = 24" = 2(24)

A =224
Hence, 4" =2""14

by a<|®?
(b) =1p 4
Az_ab ab_a2+b2
|\boallbal 2ab
But given, A% = {a B}
B a

So, o.= a2 + b? and B = 2ab

250 )
[0 2o

3A3+242+54+1=0

= [=— (343 + 242+ 54)
= I=—GBA3+242+54) 47!
= A'=—34+24+5I)
Given that AB=0

= |4B|=0= |4|=|B|=0
=1]4]=0or|B|=0

(b)

2ab
a’+b°
(©

(d)



Matrices
11. (c) GivenAB=Band BA=A4

12. (b)

13.

14.

15.

16.

17.

18.

19.

©

(b)

(a)

(a)

(a)

(d)

(b)

Therefore, 42 + B> =A-A+ B-B
= A(BA) + B(AB) = (4B)A + (BA)B
=BA+AB=A+B

4 x+2]. .
A= 18 symmetric
2x-3 x+1

So, ay, = ay,
=>xt2=2x-3=x=5

A+ B bo
+B=
11

-1 1
A-2B=
Rl

Subtract eq. (i) — 2(i)

()

...(ii)

L

4|33

21

33
AB=AC

= A1 (UB)=4"(40)

= A4 B=U"A)C=IB=IC
=B=C

= A exist, i.e., | A| # 0

= A is non-singular matrix.

a0
s

AB=-BA
So, A2+ AB+ BA+ B2= 42+ B2

L P
=l 2o )

(A+B)(A—B)=A*—AB+ BA— B?>= 4% B2
A is of 3 X 4 order

= A'is of 4 x 3 order

= A'B=(4x%x3)(3 xn)

= BA'=(3 xn) (4 x3)

Thus, n = 4 satisfies the problem.

Hence, B = 3 x 4 matrix.

A= k4

N S A S
SRS

AX=B

2n+4 3 8

an+3| |11

=m+4=8=n=2
20. (c)

orB=0

21. (b)

If AB =0, then, it is not necessary that either 4 =0

If A + B and AB both are defined for two matrices A

and B, then it is obvious that 4 and B are the square

matrices of same order.
i+ )

22. (¢) aijz%
dip A2 413 Ay
So, A=|ay ay ay ay
L4931 Q33 433 434 |5 4
I 25
2
18
49
i 2

PN
LI A
S I

24. (b) A(adj A)=A4| I

8
2
2
8

[ I CN NI Y
(9]

—_—

9
2
8
25
2

23. (a)

10 0] 10 10 0
= = |A4] =
0 10] 01 0 10
=14]=10
23
25. (¢) - =0
el
2 3. . .
So, is not invertible.
46
10
26. (d) 4=|1 |
2
1010 10
A% = =
Lyl 7120
2 2 2
1 1

So. A _ 1 0: 10
’ 50/2 1 25 1
A2 =4

= |42|= 4| or |47 —|4] =0
= |4|{|4]-1}=0=|4|=0o0r 1

27. (a)

|

{|§||3J



28. (d) - Given matrix is singular.
1 o m
So, | m 1]=0

m 1l o

l+o+m o m
Sll+o+m m 1|=0 {C;TC+C5}

l+o+m 1 o

1l ® m

or (l1+o+m)|l m 1|=0=>1+0+m=0

11 o
orm=—(1l+w)
m=—(-w?) (v 1+o+0?=0}
m:(oz.

-1 1
29. (b) Given 4 2{ { J

AZ:AA{_I1 _]J {_11 _11}{_22 ﬂ
[ o

Now, A3 =42 x A= (-24) x A =—2(4%)
=-2(-24)=44
Hence, only statement 2 is correct.

30. (c) Given, order of matrix 4 is 3 x 3.

and |4]| =5
Now det {2(47 1)} = 2471 =23 |41
gt =g L8
45
a h g
31. (@) [xyzlh b f
g fc

=lax+hy+gz hx+by+fz gx+fy+cz]

32. (c) mcosO—nsin0= o cos0 + 01 sin©
01 -10

_cos@ 0 0 sin©O
| 0 cosO —sin® 0

_ | cos 0 —sin®
B Lme cosO }
determinant of m cos 6 — n sin 0
= cos? 0 — (- sin? )
=1
cosO —sinB 0

cos¢ —sind 0

33. (d) f(®)xf(d)=|sin® cosO® O|x|sing cosdp 0

0 0 1 0 0

1

35. (c) A= {“ 2}

37. (b) AAT{
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cosBcosp—sinBsindg —cosOsinp—sinBcosp 0
sinBcos¢p+cosBsing —sinOsind+cosBOcosd 0
0 0 1
cos(0+¢) —sin(0+¢) 0
sin(0+¢) cos(0+¢) 0|=f(0+¢)
0 0 1
Determinant of £(0) x f(¢)
=cos? (0 + ¢) +sin (0 + ) =1
cosx —sinx 0

2 2

|f(x)|=|sinx cosx 0| =cos?x+sinx=1

0 0 1
Here, | f(=x)| = |/ ()|
So, f(x) is an even function.
Hence, all the three statements are correct.

1 -1 2 3
34. (d) Given A:{z 3}and B:{ }

-1 -2

. 31 ] -2 3
= adj4= 51 and adj B = 1 2
Also, |[A|=3+2=5and|B|=—4+3=-1

So. 41 _2did _[3/5 15
’ 4] | =2/51/5

B,lzaij: 2 3
| B -1 -2
el 1 -1{| 2 3
AB(A" B )=
2 3|-1-2
3/5 1/5|1 2 3
-2/51/5|-1 =2
351 7/5 -2 10
= = =1
10f-1-7/5 1 7/5
So, statement 1 is not correct.
Now, (AB) (A7 'B 1) =1

= UByl#41B!
So, statement 2 is also not correct.

2 o
_ o 2 — 2
= |A|—{2 (J—(x -4
Given, |43 =125 = [AP =125 = ]4|=5
= a?2-4=5
= o?=9=a=+3

36. (b) [B'AB| =B |l4||B|= B[ |4]B = 4|

{- Given |B| # 0}
cosal sina}{cosa —sin oc}

—sino. cosa || sina  cosa



Matrices
_ cos® a+sin” a 0
0 sin’ o +cos> o
10
= =]
38. (¢) Given, AB=C

S ME
[

= 3x+y=4andx+2y=-2
On solving,x=2andy=-2

0 -2
Then, 4=
2 4

5, |0 =210 =2 -4 -8
= 4" = =
2 412 4 8 12
39. (b) Given, 4 is the set of all matrices of order 3 x 3 with

entries 0 and 1 only. It will behave like a universal
set here.

While B and C are the subsets of 4.

Given, determinant of matrices of set B = 1 and
determinant of matrices of set C=— 1

This is possible only when any two rows or any two
columns of the matrices in set C are interchanged.

Hence, B has as many matrices as in set C.

40, (a) A? = co'se sin® co.se sin0
—sin® cosO || —sinO cosO
cos20—sinZ 0 cos0sin 0 +sinOcos O
- —sin®cos0—cosOsin O —sin” 0+cos’ 0
| cos 20 sin20
" | —sin20 cos20
3 | c0s20 sin20 || cos® sin®
Now, A4° = . .
—sin20 cos20 || —sin® cosO

| cos 20c0s0—sin20sin® cos20sin6 + sin 20 cos O
" | —sin20cosO — cos 20sin® —sin 20sin 0 + cos 20 cos O

| cos 30 sin30
| —sin30 cos30
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