OPEN STUDENT FOUNDATION
Std 12 : MATHS

CHAPTER3 Date: 19/02/24
PRACTICE SHEET DAY 2
) Choose correct answer from the given options. [Each carries 1 Mark] [11]
1 The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is :
(A) 27 (B) 18 (C) 81 (D) 512
2. The restriction on n, k and p so that PY + WY will be defined are :
A k=3, p=n (B) k is arbitrary, p = 2
(C) p is arbitrary, k = 3 D) k=2,p=3
3. If n = p, then the order of the matrix 7X — 5Z is :
A)px2 B) 2 xn (G nx3 D) pxn
4. If A is square matrix such that A?> = A, then (I + A)3 - 7A is equal to ..........
(A) A BI-A Q1 (D) 3A
5. If the matrix A is both symmetric and skew symmetric, then.....
(A) A is a diagonal matrix (B) A is a zero matrix
(C) A is a square matrix (D) None of these
o B
6. If A= v - is such that A2 = I, then.....
A 1+a®+By=0 B 1-0?+Py=0  (©Ol-a>-Py=0 DO 1+0>-Py=0
-1 8 -10
7. IfA B - _g} 1 -2 -5 | then, A= ..
9 22 15
5 -2 2t
2 -1 1 -1 10
(A){_ } @B | 1 0 © |1 0 (D){ _ }
0 -3 4 L,)J [_34 2 -3 4
8. If A=la, bl, B=[-b, —a] and ¢ = Laa} then out of the following ...... statement is true.
(A) A=-B B)A+B=A-B (C) AC = BC (D) CA=CB
1 0 5 =2
25 -
9. {x L - [_a 5} then B . ..... B
25
()125 ()25 ()125 ()25
21 -3 2 10
o w2 aE 2] Y aenn-
10 01 11 11
(A) (B) © D)
11 11 10 01
11. IfA:{%g _92} and |A| = 3 then x = .......... , X € R.
(A) 7.5 (B) 6 (C) 15 (D) 12
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10.

Write the answer of the following questions. [Each carries 2 Marks] [10]

cosx -sinx O
If F(x) =|sinx cosx 0], show that F(x) F(y) = F(x + y).

0 0 1
3 3 -1
Express the given matrix as the sum of a symmetric and a skew symmetric matrix: | -2 -2 1
-4 -5 2

1 2 0]|0
For what valuesof x: [121]|2 0 1||2|=07?
1 0 2||x

Show that the matrix B’AB is symmetric or skew symmetric according as A is symmetric or skew
symmetric.

If A and B are symmetric matrices, prove that AB — BA is a skew symmetric matrix.

Write the answer of the following questions. [Each carries 3 Marks] [9]
2 0 1
Find A2 -5A + 6L if A=|2 1 3|.
1 -1 0
] 1 0 a b
Find 5 A+ A) and E(A - A), when A=|-a 0 .
-b —-c 0
1 0 2||x
Findx, if [x -5 -1] |0 2 1||4|=0.
2 0 3||1

Write the answer of the following questions. [Each carries 4 Marks] (8]

Find X and Y, if

. 7 0 30
) X+Y:{ }andX—Y:{ }
2 5 0 3

.. 2 3 =
(i) 2X + 3Y = and 3X + 2Y =
4 0 -1 5
2
1
3

then, prove that A3 — 6A% + 7A + 2I = O.
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OPEN STUDENT FOUNDATION

CHAPTER 3 Std 12 : MATHS Date : 19/02/24
PRACTICE SHEET DAY 2
() Choose correct answer from the given options. [Each carries 1 Mark] [11]
1 The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is :
(A) 27 (B) 18 (C) 81 (D) 512
Ans. (D) 512
i Here, the order of the matrix is 3 x 3.

.. The number of elements are 9.
Elements are taken 0 and 1.
. The selection of elements is of two ways.
~. The number of all possible matrices is (2)9 = 512.
2. The restriction on n, k and p so that PY + WY will be defined are :
A k=3 p=n (B) k is arbitrary, p = 2
(C) p is arbitrary, k = 3 D) k=2, p=3
Ans. (A) k=3, p=n

- X W, ,3and P, are matrices.

2xn Y3xk’ Zpr’
PY + WY will be defined.

P Y3Xk+an3Y3kaill be defined.

pxk
k=3 [PY]pxk + [WY],, , ;. will be defined.

p=n
(A) is true.

3. If n = p, then the order of the matrix 7X — 57 is :
A)p x 2 B) 2 xn (C) nx3 D) pxn

Ans. (B) 2 x n

- 7X—SZ=7X2xn—522xp
Now n = p is given.
. The order of the matrix.

s 7X -57Z1is 2 x n.

.. (B) is true.
4. If A is square matrix such that A? = A, then (I + A)® — 7A is equal to ..........

(A) A B)I-A (O (D) 3A
Ans. (C) 1

w AZ-A=A=A2andA-=1
I+ A)3-7A
=B+A3+3IA0+A-7A
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=T+A2+3A (I +A)-7A

=1+A%+3A+3A2-7A

=1+ 4A% — 4A
=1+ 4A - 4A (- Take A% = A)
=1
5. If the matrix A is both symmetric and skew symmetric, then.....
(A) A is a diagonal matrix (B) A is a zero matrix
(C) A is a square matrix (D) None of these

Ans. (B) A is a zero matrix

= A is both symmetric and skew symmetric matrix.
~A=A"and A = -A
“A=-A(- A=A
"2A=0=>A=0

. A is a zero matrix.

o B
6. If A= v is such that Az = I, then.....
A 1+a2+By=0 B) 1 -0o?+By=0 C)1-02-By=0 M1+a2-Py=0

Ans. (C)1-0?2-By=0

-
Y —a

A2 =1
AxA=1

2 BT

Ja?+py 0 _[1 0}
“_ 0 7B+0c2 01

o2+ By=1andp + 02 =1
nl-o?-By=0

.. Alternate (C) is true.

-1 -8 -10
7. IfA[l -2 _5}:[1 -2 5] then, A = ......

3 40 9 22 15
5 -2 2 -1
2 -1 1 -1 10
(A)[ } |1 0 |1 0 (D)[ ]
0 -3 4 [_3 J [_3 1 2 -3 4
2 -1
Ans. | 1 o0
-3 4

m  Suppose, A is m X n matrix
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L mxn - (2x3) =(3x3)
o It is clear that A is 3 x 2 matrix.
~. A may be option (B) or option (C).

= By taking option (B),

Beer2
1 -2 -5 1 -2 -5
A =1 0
3 4 0 3 4 0
-3 4

5-6 -10-8 -25
1+0 -2 -5

-3+12 6+16 15

-1 -18 -25 -1 -8 -10
1 -2 -5{#|1 -2 -5
9 22 15 9 22 15

~. Option (B) is not possible.

= By taking option (C),

A[l -2 5]_ ol P [1 -2 5]
34 07| 5 L3 4 0
[ 2-3 -4-4 10}

| -3+12 6+16 15

-1 -8 -10
_|1 =2 -5
9 22 15

. Option (C) is correct.

8. IfA=1a b], B=[-b —a] and ¢ = [aa} then out of the following ...... statement is true.

(A) A=-B (B)A+B=A-B (C) AC = BC (D) CA =CB

Ans. (C) AC = BC

w  AC = [a® - ab] A=a, b,
BC = [- ab + a?] B =[-b —al,,
a
c-[“]
2%
1 -2
25 0 5 0
9. [25 l}:[—a 5} then x = ...
X 25
@) 125 ® 25 © 125 D) 25
2a
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25

1| |-a 5| |-a 5
X 35

0 _{5 0}‘1
_a 1| |-a 5
SX— 55 5]
_a 1||l-a 5| |0 1
SX 55 5]
2a

mx-2_%_¢g - x=
5

125

[ H 210 % thena -
ol m] el

s 0! 1]

- B AR

1[2 -1]1[-3 -2
-3 2-1|-5 -3
(2 -1][3 2
=13 2|5 3
[ 6-5 4-37] [1 1
= |-9+10 -6+6] |1 0
2x 9
-3 -2

(A) 7.5 (B) 6 (©) 15
Ans. (B) 6

11. IfA:[ ]and|A|=3thenx= .......... ,xe R

w  Here |A| =3

) 2x 9 >
. 73 72 A

2(-2x) - 9(E=3) =3

(D)ll
01

(D) 12

|
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So-dx + 27 =3

so—4x =3 - 27
so—4x =24
-x = -6
xX=6
Write the answer of the following questions. [Each carries 2 Marks] [10]

cosx -—sinx O
If F(x) =|sinx cosx 0], show that F(x) F(y) = F(x + y).

0 0 1
cosx -—sinx 0 cosy -—siny 0
F(x) =|sinx cosx Of, F(y)=|siny cosy 0
0 0 1 0 0 1
[cosx —sinx 0][cosy -siny 0
L.H.S. F(x) F(y) =|sinx cosx O0||siny cosy 0
| 0 0 1 0 0 1
[cosxcosy —sinxsiny +0 -cosxsiny —sinxcosy 0
=| sinxcosy-+cosxsiny —sinxsiny +cosxcosy 0
L 0+0+0 0+0+0 0+0+1

cos(x +y) —sin(x +y) 0
sin(x +y) cos(x+y) 0
0 0 1

I

= F(x + y) RH.S.

Hence F(x) - F(y) = F(x + y) is proved.

3 3 -1

Express the given matrix as the sum of a symmetric and a skew symmetric matrix: | -2 -2 1

-4 -5 2
3 3 -1 3 -2 -4
A=|-2 -2 1|.A'=|{3 -2 -5
-4 -5 2 -1 1 2

A+A'=|-2 -2 1|+|3 -2 -5
|4 -5 2 1 1 2
(6 1 -5
=1 -4 -4
|5 -4 4
1 5
6 1 -5 3 3 3
laran=t1 4 4=l 5 2
2 2 2
5 —4 4 52 2
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-

3 3 -1 3 -2 -4
A-A'=|-2 2 1|-|3 -2 -5
|4 5 2 -1 1 2
[0 5 3
=|-5 0 6
-3 -6 0
5 3
1 Jo 5 3 0 35 3
LA _An= 2l -|_5
Z(A A) = 5 0 6 > 0 3
-3 -6 0 _%_30

1 ' 1 N . . .
E(A + A') is a symmetric matrix and E(A - A') is a skew symmetric matrix.

1 5 5 3
. ) 3 3 3|10 3 3%
_ = Na—(A _AN=| 1 _o _ _5
A—z(A+A)+2(A A)= 2 2 2|+ 5 0 3
5 3
22 2||-2 30
1 2 0|0
For what valuesof x: 1 21]|2 0 1||2|=0?1?
1 0 2
1 2 0|0
mz21(2 o0 1//2{=0
1 0 2||x
0
Sl +4+1 2+40+0 0+2+2]|2(=0
X
0
~[6 2 412|1=0
X

L0+4+4x=0
SLx=-1

Show that the matrix B’AB is symmetric or skew symmetric according as A is symmetric or skew
symmetric.

A is symmetric matrix. = A' = A

Let X = B'AB
~ X' = (B' AB)'
=B A" (BY) (- (BY)' = B)
= B' AB
=X

~. X = B' AB is a symmetric matrix.
— A is skew symmetric matrix = A' = -A

X' = (B' AB)'
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B' A' (BY)' (.~ (BY)' = B)

- B'(-A)B
= - (B' AB)
= -X

- X is a skew symmetric matrix.

Hence the matrix B'AB is symmetric or skew symmetric according as matrix A is symmetric or skew

symmetric.

If A and B are symmetric matrices, prove that AB — BA is a skew symmetric matrix.

A and B are symmetric matrices.
~A=A"and B=B' ... )
Let P = AB - BA
- P'= (AB - BA)'
= (AB)' - (BA)'
= B'A' - A'B
= BA - AB (. From (i)
= - (AB - BA)
=-P

~. P = AB - BA is a skew symmetric matrix.

Write the answer of the following questions. [Each carries 3 Marks]

2 0 1
Find A2 -5A +6I,if A={2 1 3.
1 -1 0
2 0 112 0 1
A2-A - A=|2 1 3|2 1 3
1 -1 0/|1 -1 0
[44+0+1 04+40-1 2+0+0
=44+2+3 0+1-3 2+3+0
[2-2+40 0-1+0 1-3+0
5 -1 2
J.op [
0 -1 -2

Now AZ - 5A + 61

5 -1 2 2 0 1 1 00
=9 -2 5|-5|/2 1 3(+6/0 1 0
0 -1 -2 1 -1 0 0 01

[9]
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S o 0

o O o

i

5
15
-5 0

-1 2 10 0
-2 5 |-]10 5
-1 -2 5

5
9
0

2+0+6]

-1-0+0 2-5+0
-2-546 5-15+0

5-10+6
-1+5+0

9-10+0
0-5+0

-10

1

Find > (A + A") and E(A - A", when A

-b
-
0

R
T @
%OC
o 8 9
| I —
+
1
=
1
[ &) o o O
? o
o o O
3 9
S c o o
L | I A
I I
<
+
<

-b
-c
0

—a
a 0
c

0
b

a b
-a 0 c|-
- 0

-b

A-A'=

a b
-a 0 ¢
- 0

0
-b

%

8. Find x, if [x -5 -1] [

— |

(A -A)=

.
2

o N O

— o N
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[1(x) + 0(4) + 2(1)
S[x -5 =11 |0(x)+24)+11)|=0
LZ(x) + 0(4) + 3(D)
[ x+2]
Sx -5 -1 8+1 =0
_2x+3_
[ x+ 2]
slx -5 1) 9 =0
| 2x + 3|

SLX(x+2)-45-2x-3=0
X2 +2x-45-2x-3=0
oox2 =48 = £43
) Write the answer of the following questions. [Each carries 4 Marks]

9. Find X and Y, if

i) X+Y= and X - Y =
2 5 0 3

.. 2 3 2 -2
(11) 2X+3Y=|i4 O}and3X+2Y:|: }

-1 5
7 0
- (i) X+Y=L J .......... (i)
3 0
X-Y= 0 3| 0 e (ii)
70 30
Adding (i) and (ii) =>(X+Y)+(X—Y)={2 5}4‘[0 3}
|:10 01|
s2X =
2 8

1[10 0] [5 0
X == =
ZL J L J

Sub. (i) from (i) > X+Y) - X-Y)

sl Lo

40
5 2Y =
2
HHE N
Y = =
212 2| |11
- (i) 2X gy |2 3 (@)
+ = 4 ol 0 e
2 -2
X+2v= (ii)

8]
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2X (i) - 3(ii) we have,

2 3 2 2
22X + 3Y) - 3(3X + 2Y) =2|: }—3[ }

[4 6] [6 -6

L AX+BY - 9X-6Y =\ || o o
[-2 12
~5X = s

2 12

-2 12 5 5

X:—l _| 5 5
5|11 -15 n 3

3X (i) - 2(ii) we have,

2 3 2 -2
32X + 3Y) - 2(3X + 2Y) =3[4 0}—2[ }

6 9 4 -4
.‘.6X+9Y—6X—4Y—|: }—[ }

12 0 -2 10
2 13
-SY =1y 10

[2 13} z 4
14 -10| |14 _
4 2

1 0 2
10. If A=|0 2 1| then, prove that A3 — 6A%2 + 7A + 21 = O.
2 0 3

1 0 211 0 2
- AZ_-A-A=[0 2 1]|l0 2 1
2 0 3/|2 0 3

[1+0+4 0+0+0 2+0+6
={04+0+2 0+4+0 0+2+3
[2+0+6 0+0+0 4+0+9

50 8

=2 4 5

8 0 13
50 811 0 2
A3=A2-A={2 4 50 2 1
8 0 13/|2 0 3

[5+0+16 0+0+0 10+0+24
=12+0+10 0+8+0 4+4+15
_8+0+26 0+0+0 16+0+39

[21 0 34
=(12 8 23
(34 0 55
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LHS. = A3 - 6A% + 7A + 21

21 0 34 5 0 8 1 0 2 1 00
=112 8 23|-6(2 4 5 |+7|0 2 1|+2/0 1 O
34 0 55 § 0 13 2 0 3 0 01

21-30+7+2 0+0+0+0 34-48+14+0
12-12+0+0 8-24+14+2 23-30+7+0
34-48+14+0 0+0+0+0 55-78+21+2

=0 =RH.S.

1
o o O
o o o
o o o
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