CBSE Test Paper 05
Chapter 3 Matrices

. If A and B are any two square matrices of the same order, then

a. adj(AB) = adj(A) adj (B)

b. (AB)!=BA

c AB=0

d. (AB)!=A'B!

. Asquare matrix A = [ajjlnxn 1s called an upper triangular if a;; = 0 for

a. none of these

b. iislessthanj

c i=j
d. iis greater than j
0o 2 3
. IfA=]1-2 0 -—T7]|,then, which of the following is true:
-3 7 0
a. None of these
b. A=-A’
c. A=-A
d A=A

. If the system of equations x + 4ay +az =0,x + 3by +bz=0and X + 2 cy +cz = 0 have a
non-zero solution,then a, b, c are in

a. G.P.

b. A.P.

c. none of these

d. H.P.
. For what value of X the following system of equations does not have a solution x +y +
2=6,4Xx+Ay-Az=0,3x+2y-4z=-57?

a. 1

b. -3

c 0

d. 3
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Matrix multiplication is over addition.
If A and B are symmetric matrices, then AB-BAis a matrix.

If A and B are square matrices of the same order, then (AB)' =

If a matrix has 8 elements, what are the possible orders it can have.?

4 3b 4 b+2 )
If = , then write the value of a - 2b.
8 —6 8 a—8b

Solve the following matrix equation for x.

=], o] =0

Using elementary transformation, find the inverse of the matrix:
2 -3
-1 2
1 5
IfA= Find A + A'.
6 7

Using elementary transformation, find the inverse of the matrices:

s o)

If A is a square matrix such that A% = A, then prove that (I + A)3-7Ais equal to L.

cos’a  cosasina ] B [ cos?B  cosfBsinf
. B=

) . 9 ) . 9 , then show that
cos asin o sin“ cos Bsin 8 sin“ 3

AB is a zero matrix if o and S differ by an odd multiple of % .

4|

0 1
A= [0 0 ] ,Show that (al + bA)"™ = a™I + na™ 'bA, where 1 is the identify

matrix of order 2 andn € NN.
. 15 .
For a matrix A = 6 7| verify that:

I. (A+A’)isasymmetric matrix.

ii. (A-A’) isaskew symmetric matrix.
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Solution

b. (AB)! = B'AY, Explanation: By the property of transpose, (AB )’ = B’A’

d. iis greater than j
ail a2 a13

Explanation: Upper Triangular matrix is givenby:| 0 a9y a93 | . Here,

0 0 as3
ajj = 0, if 1is greater than j.and aj; = 0, if i is less than j.

b. A =-A’, Explanation: The given matrix is a skew — symmetric matrix.,therefore

,A=-A
1 4a a
d. H.P., Explanation: For a non trivial solution: {1 3b b| =0
1 2¢c c
1 4a a

0 2¢c—4a c—a
Therefore, a, b, c are in H.P.

d. 3, Explanation: The given system of equations does not have solution if

1 1 1 0 0 1

4 A A =0=44+X 2\ —-X|=0

3 2 —4 7 6 4
distributive

skew-symmetric
B'A’
1x8, 8x1,4%x2,2x14

4 3b]

, : : 4 b+2
According to the question,We are given that, g 6

8 a—8b

Equating the corresponding elements,
3b=>b0+2 ... (0]
—6 = a — 8b...3i1)

al=
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On solving the Egs. (1) and (i) , we get,
a=2andb=1.
Now,a-2b=2-2(1)=2-2=0

. : 1 0
. According to the question, [z 1] 5 ol = 0

Using matrix multiplication,
=[z—-2 0]=[0 0]
Equating the corresponding elements,

=xr—2=0

= X=2

. Let A = 2 -3
-1 2

Since A=1A =

9~ _

3 _ 1 0 A
—1 2 0 1
Applying Ry — R1 + R»,

N 1 -1 _ 1 1 A

-1 2 0 1
Applying Rs — Rs + Rj,

(1 —1 1 1
= = A

b -l
Applying Ry — R; + R»,

:>10:[23]A

10 1__ 1 2
41|23
o 1 2
A+ A — 1 5 1 6 _ 2 11
6 7 5 7 11 14
Let A = 2 3]
5 7
_ 2 3 1 0
Since A=1A = = A
5 7] [0 1]

Applying R2 — Rz — 2Ry,

MR

Applying R; < Ry



15.

16.

17.

N 1 -1 _ -2 -1 A
2 3 1 0
Applying Rs — Ry — 2Ry,
(1 1] [—2 1 ]
= = A
0 1 | 5 =2
Applying Ry — R; — Ry,
(1 0] [—7 3]
0 1] |5 -2 F = B1 = By
CA41 -7 3
o 5 =2

I+A)3-7A=13+A3+3IA(1+A)-7A
=1+ A3+ 3I%A + 31A%-7A
=1+A3+3A+3A%-7A

=1+ A3+ 3A + 3A - 7A {since A% = A}
=1+A3-A

=1+A.A%-A

=1+A.A-A[A%=A]

=1+A%-A

=I+A-A[A2=A]
=1

A cos’a  cosasina ] B [ cos’  cosfBsinf ]
cosasina sinfa | cos Bsin 3 sin’ 3
AB — cos?acos?B + cosacos Bsinasin 8 cos?a.cos Bsin B + cos asin asin® 8
| cos acos?Bsina + sinacos Bsin 8 cosasina cos Bsin B + sin®asin® 8
AB — cosacosfBcos(a — ) cosasinfcos(a — fF)
| cosasinBcos(a — ) sinasinScos(a — f)

AB=0if cos(a— ) =0
=a—-fB=02n+1)7

or o — f3is the odd multiple of &
Whenn=1

(al+bA)!=all + 1.al1bA

al + bA=al+bA

L.H.S=R.H.S
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The result is true for n = 1.

Whenn =k

(al + bA)K = aKT + KaK1pA........... Q)
Assume that the result is true for n = k
Whenn=k+1

(al + bA)X*1 = (aI + bA). (al + bA)X
= (aI + bA). (aXI + ka¥1bA) [From (i)]

= a¥*1] + kaXbA + a¥bA + kak1 p2a2

cII=1
TA=A=AI ]

= a1 1+ (k+1) a¥bA [ A% = 0]

Hence result is true for n = k+1, when ever it is true forn = k

Hence ,by the principle of mathematical induction the result is true for all n in N.

18. i Given: A = [1 5]
6 7 ‘

1 5'+ 1 5] [1 5 N 1 6
6 7] 6 7] |6 7 5 7
[1+1 54+46] [2 11
C|6+5 T+7] |11 14
2 117 [2 11
11 14| |11 14
.. B=A+A’is a symmetric matrix.

15]
6 7

LetB=A-A"=

LetB=A+A’ =

/

ii. Given:

¢

o 1) Lo 7 =ls 7[5 7

[1-1 5-6] [0 -1
- 6—=5 7—T7] [1 0

B 0 -1 _ [0 1]
. 1 0 | —1 0
, [0 —1]
Taking (-1) common, — 10 = —-B

.. B=A-A’is a skew-symmetric matrix.
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