OPEN STUDENT FOUNDATION

CHAPTER 4 Std 12 : MATHS Date : 21/02/24
PRACTICE SHEET DAY 3
) Write the answer of the following questions. [Each carries 2 Marks] [12]
1 01
1. If A={0 1 2| then show that [3A] = 27|A|.
0 0 4
2. Find value of k if area of triangle is 4 sq. units and vertices are : (k, 0) (4, 0), (0, 2)
3. Find area of the triangle with vertice at the point given in each of the following : (2, 7), (1, 1), (10, 8)
5 3 8
4. Using Cofactors of elements of second row, evaluate A =2 0 1j.
1 2 3
5. Examine the consistency of the system of linear equation in :
X+3y=5
2x + 6y =8
1 -2 1
6. Let A=|-2 3 1|. Verify that (A1)l = A,
1 1 5
() Write the answer of the following questions. [Each carries 3 Marks] (6]
1 00
7. Write Minors and Cofactors of the element of following determinant : 0 1 0
0 0 1
2n—
8 Verify A (adj A) = (adj A) A= |A|T:|
®  Write the answer of the following questions. [Each carries 4 Marks] [32]
1 o 0
9. Find the inverse of the following matric : |0 coso.  sino
|10 sino —cosa
1 0 0
10.  Find the inverse of the following matric : [3 3 0
5 2 -1
3 1 '
1. If A= { . 2}, show that A2 — 5A + 71 = O. Hence find AL
1 1 1
12.  For the matrix A=|1 2 -3/, Show that A3 — 6A%? + 5A + 111 = O. Hence, find Al
2 -1 3
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13.

14.

15.

16.

2 -1 1

If A=|-1 2 -1| Verify the result A3 — 6A%? + 9A - 41 = O and hence find Al

1 -1 2
3 -1 1 1 2 2
If A”'=|-15 6 -5|and B=|-1 3 0 |then find (AB)..
5 =2 2 0 -2 1
1 -2 1
Let A=|-2 3 1|. Verify that (i) [adj A]"! = adj (A™) (i) (A™)! = A
1 1 5
Solve the following system of linear equations
E + i + E =4
X y =z
4_6,5_4
X y z
6,9 _2_,
X y =z
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OPEN STUDENT FOUNDATION

CHAPTER 4 Std 12 : MATHS Date : 21/02/24
PRACTICE SHEET DAY 3
) Write the answer of the following questions. [Each carries 2 Marks] [12]
1 01
1 If A={0 1 2| then show that |3A| = 27|A|.
0 0 4
1 01
o =01 2/=14-0)=4
0 0 4

27|A| = 27(4) = 108

o W

1 0
3A =30 1
00

=N e
Il
o o W
o W o
i
[\]

3
~|3A] = 6 | =3(36 - 0) =108

o O w

0
3
0

[e—
[N*]

= |3A] = 27 |A] = 108
2. Find value of k if area of triangle is 4 sq. units and vertices are : (k, 0) (4, 0), (0, 2)
- (k 0) (4, 0), (0, 2)

k 01
4 0 1
0 21

D

k(0 - 2) + 1(8)
~D=-2k+8

1
Now area of the triangle = EIDl
1
. :_72k 8
4= 1-2k+8]
LA =)k + 4
-k+4=4 or -k+4=-4

k=0, or k=8

.. The values of k are 0 or 8.

3. Find area of the triangle with vertice at the point given in each of the following : (2, 7), (1, 1), (10, 8)

- Let A2, 7), B(1, 1) and C(10, 8) are vertices of AABC.

L

. 1
. Area of the triangle = 5 |D
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2 71
Where D =|1 1 1
10 8 1

D =2(1-8)-7(1-10) + 1(8 - 10)
=2(-=7) -7(-9) + 1(-2)
=-14 +63 -2

~ D =47

; 1
. Area of the triangle = 2 |D|

1 47
== 47| = — -
2 |47 5 sg.unit.
5 3
Using Cofactors of elements of second row, evaluate A =2 0
1 2

5 3 8 ayp dyip dp3
A=12 0 1= o1 doo dog
1 2 3 d3] d3z d3sz

Elements of second row are a,,, a,, and a,,.

3
_ 2+1
Cofactor of a,; A,y = (-1)=* 5

A (9-16)=7
4= =

5
_ 2+2
Cofactor of a,, Ay, = (-1)=* 1

8
’=15—8=7
3

5
Cofactor of a,; A,, = (-1)**3 .

3 (10-3)=-7
5= =

A =y Ay + Gy Mgy + Gyg Agg

2(7) + 0(7) + 1(-7)

=14+0-7=7
Examine the consistency of the system of linear equation in
xX+3y=5
2x + 6y =8

Given equations can be written in matrix form as, AX = B.

1 3 X 5
where,A=[ },Xz[}andB=[}
2 6 ¥y 8

13
Al =
2 6

’ =6-6=0.

- Al does not exists.

To find adj A =

Ap=ED*l6=6 Ay, =(-1)2?*13=-3

Ap,=EDI*22=2 A, =(12%*21=1

w = o
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6 -3
soadj A= [ }
-2 1

iag_ |6 3][5]_[30-24
a - = =
Now 4] 2 1/|8] |-10+8

“[2)[o]

. Hence, equations are inconsistent and their solution does not exists.

1 -2 1
Let A=|-2 3 1|. Verify that (A1)l = A,
1 1 5

14 11 -5
et B=A'=_L[11 4 -3
13
-5
5

-3 -1
_l4 1
13 13 13
11 _ 4 3
B=1-13 “13 13
S5 3 1
13 13 13
14 4 9 11 11 15 5 33 20
IBl= ol " moe e | T 2 e |t ol et
13\ 169 169 13\ 169 169 131 169 169
_E(_ E) N E(_ﬁ] N i[_ﬁ]
- 13\ 169 13\ 169 13\ 169
_ 1422 5
T 169 169 169
__13
169
_1
- 13
_14 11 5
13 13
TR R § | 4 3
adj B = adj -3 13 13
5 3 1
13 13 13
. -13 26 -13
=—1 26 -39 -13
169
-13 -13 65
) -1 2 -1
=—112 -3 -1
13
-1 -1 5
B = iadj B
| B
) ” -1 2 -1
—x—2 -3 -1
-1 13
13 -1 -1 5
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\
[\
w
[

=A

Hence, (A-H)"! = A

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

Write Minors and Cofactors of the element of following determinant :

ay a2 a3 1 0 0
A=|ay ax ax|=0 10
as) dzp dizz 0 0 1

Minors : Cofactors :
_ 10

MlnorofI:MH:O 1:1 Ay =DM =1
_ 00

Minor of 0=M;j, = o =0 A, =CED*2 0 =0
_ 01

MlIlO].‘OfO:M13=0 0=0 Ap=CED'*3 =0
_ 00

M1n0r0f0=M21:0 1:0 Ay = D210 =0
_ 10

Minor of 1=M,, = el =1 Ay, = ((1)2*2 (1) =1
_ 10

M1n0r0f0=M23=0 0=0 Ay =(-1)2%3(0) =0
_ 0 0

MlnorofO:M31=1 0=0 Ay = D3+ =0
_ 10

MlnorofO:M32=0 0:0 Ay, = ((1)3*2(0) =0
) 10

M1norof1=M33=0 1=1 Ay = (D33 () =1

2 3
Verify A (adj A) = (adj A) A =|A|1: [4 6}

S

~]A|=-12+12=0

A= 2 3 _ ay] a2
B -4 -6 B a1 djo

o O -
= =

- o o

[6]
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A= DM (6) = 6 A = (D2 (-4) =4

Ay = (121 @) =3 Ay =122 @) =2
o a=[2 2] [0 )
Aja Ao 4 2

_ 2 31[-6 -3
Now A(adj A) = 4 6l'la o

-12+12 -6+6
24 -24 12 -12
0 0
00
—6 3

And (adj A) A =

i [4 H o

-12+12 -18 +18
8 - 12 - 12
0 0
00
0

=l } oo
0

Hence, Aladj A) = (adj A) A = |A| L.

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

1 0 0
Find the inverse of the following matric : |0 cosa sino
0 sino —cosa

1 0 0
A=|0 cosa sino
0 sino -cosa

. |A| = 1 (~cos?a — sin®o)
=-1
|A] # 0
. A"l must exists.
Now we find cofactors of given matrix,
A= DD = -
A= EDH20) =0

A= (D'*30) =0

A, = (-D2*0) =0

A,, = (-1)2*2(—cos ) = - cos o

[32]
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2

Ay = (F1)?*3(sine) = -sina
Ay = (D3*N0) =0
Agp = ((1)3*2(sino) = -sina
Agy = (-1)3*3(cos o) = cos a
A1 Ao Ax -1 0 0
nadjA=|Ajp Ay Az |=| 0 —coso —sino
A3 Arg Aszg 0 -sino +coso
1= adj A
Now A™ = 17
[A]
-1 0 0
=——| 0 -cosa -sino
0 -—sina +coso
1 0 0
~ Al =|0 cosa sina
0 sina -—coso
1 0 0
10.  Find the inverse of the following matric : |3 3 0
5 2 -1
1 0 0
- A=|3 3 0
5 2 -1
|A| =1(-3-00=-3#20
- A" must exists.
A= EDIHIE3) =30 Ay = (1D2FH0) =0
A, =EDI2(3) =3 | Ay = ((1D?F2(-1) = -1
A= (D139 = 91 Ay = (-1)2%3(2) = -2
Ay = CD3+10) =0
Ay, = (F1D3*2(0) = 0
Ay = (-1)3*3(3) = 3
App Axp Agy -3 0 0
ad] A= Alz A22 A32 =|3 -1 0
A3 Axz Asgg -9 -2 3
-1 1 .
Now A~ = — adj A
|A]
’ -3 0 0
wAl=—|3 -10
-9 -2 3
3 1
1. If A= o , show that A2 — 5A + 7I = O. Hence find A7l
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>
>
[

Laflae
BN

L.HS. = A2 -5A + 71
8 5 3 1 1 0
— =15 +7
-5 3 -1 2 01
8-15+7 5-5+0] [0 0
= |-5+5+0 3-10+7| |0 ©

= 0 = RH.S.

Now, A2 -~ 5A + 71 = O

Multiplying both sides by A-!, we get
ATAZ _Al5A + A1 7I=ATO0

“ (ATTAA - 5(A71A) + 747D = O

~IA-51+7A1=0 (- AAl =)

“A=5l+7A1=0 (- 1A = A)
~ 7Al =51 - A
. 51 0 3 1
NTAT =Rl 1T 2
5 0 3 1
=10 5 -1 2
2 -
=11 3
. 172 -1
AT =970 03
1 1 1
12 For the matrix A=|1 2 -3/, Show that A3 — 6AZ + 5A + 111 = O. Hence, find AL
2 -1 3

1 1(|1 1 1
2 3|1 2 -3
2 -1 3|2 -1 3

-w AZ-A-A

[1+1+2 1+2-1 1-3+3
=(1+2-6 1+4+3 1-6-9
[2-1+6 2-2-3 2+3+9

4 2 1
- (-3 8 -l14
7 -3 14
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4 2 1171 1 1
A3=A2.A=-|-3 8 -14(|1 2 -3
_7 -3 14 2 -1 3
[ 4+2+2 4+4-1 4-6+3
= |-3+8-28 -3+16+14 -3-24-42
_7—3+28 7-6-14 7+9+42
8 7 1
= |-23 27 -69
32 -13 58
LHS. = A3 - 6A2 + 5A + 111
(8 7 1 4 2 1 1 1 1 10 0
=|-23 27 -69|-6|/-3 8 -14 +51 2 —3/+11l0 1 0O
|32 -13 58 7 -3 14 2 1 3 00 1
[ 8—24+5+11 7-12+5+40 1-6+5+0
= | =23+18+45+0 27-48+10+11 —-69+84-15+0

| 32-42+10+0

-13+18-5+0 58-84+15+11

o o ©
o o o
o o o

0]

R.H.S.
- B6A2 +5A+111=0

Now A3
Multiplying both sides by A™1, we get

(AT1A)AZ - 6(A7IA)A + 5(A71A) + 11(AD = 0
2 A2 -B6A+51+11A°1 =0 v ATIA =1, AT = AL

o 11A°1 = A2 + 6A - 51

4 2 1 1 1 1 1 00
~11A1= -3 8 -14|+6|/1 2 -3|-5/0 1 0
7 -3 14 2 -1 3 00 1
-4 -2 -1 6 6 6 500
=3 -8 14 |+|6 12 -18/-|/0 5 0
-7 3 -14 12 -6 18 005
[-4+6-5 -2+46-0 -1+6-0
=| 3+6-0 -8+12-5 14-18-0
| -7+12-0 3-6-0 -14+18-5
(-3 4 5
=19 -1 -4
|5 -3 -1
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-3 4 5

oAl = B 9 -1 -4
Sum-E§rea]
2 -1 1
13, If A=|-1 2 -1| Verify the result A3 — 6A%2 + 9A — 41 = O and hence find A,
1 -1 2
f[2 -1 172 -1 1
w AZ=A-A=|-1 2 -1||l-1 2 -1
1 -1 2|1 -1 2
[ 441+1 —2-2-1 2+1+2
=|-2-2-1 14441 -1-2-2
| 2+1+2 -1-2-2 1+1+4
(6 -5 5]
=|-5 6 -5
|5 -5 6
6 -5 5][2 -1 1
A3=A2.A=|5 6 -5(|-1 2 -1
5 5 6|1 -1 2
[12+5+5 -6-10-5 6+5+10
=|-10-6-5 5+1245 -5-6-10
| 10+5+6 -5-10-6 5+5+12
[22 -21 21
=|-21 22 -21
|21 -21 22
Now, A3 — 6A2 + 9A — 41
[22 —21 21 6 -5 5 2 -1 1 1 00
=|-21 22 -21|-6/-5 6 -5[+9|-1 2 -1/-4/0 1 0
|21 -21 22 5 -5 6 1 -1 2 00 1
[22-36+18-4 -21+30-9-0 21-30+9-0
= | -21+430-9-4 22-36+18-4 -21+30-9+0
_21—30+9—0 -21+30-9-0 22-36+18-4
0 0 0
= 0 0 0 =O
0 0 0

Now, A3 —6A%Z + 9A - 41 =0

Multiplying both sides by A™1, we get

(A 1A)A% - 6(AA DA + 9(A1A) + 44D = O
A2 -6A+91-4A1=0 (wATA=1L A=A
so4AT1 = A%~ B6A + 91
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6 -5 5 2 -1 1 1 00
= —|-5 6 -5/-6/-1 2 -1/+9/0 1 0
5 -5 6 1 -1 2 00 1
[6-12+9 -5+6+0 5-6+0
L AA 1= |- 5464+0 6-12+9 -5+6+0
| 5-6+0 -5+6+0 6-12+9
(3 1 -1
=1 3
-1 1 3
. 3 1 -1
Al==|1 3 1
4
S ON
3 -1 1 1 2 -2
14. M A'=|-15 6 -5|and B=|-1 3 0 |then find (AB)"..
| 5 -2 2 0 -2 1

=  Here to find (A - B)"! we calculate B! - A1, As A"l is given we find B~L.

[1 2 -2
NowB=|-1 3 0
0 2 1
“|B|=13-0)-2(-1-0) -2(2-0)
=3+2-4
=10
. B! exists.

Now we find cofactors of matrix B.
By, = D+13) =3 B, = 12+ 1(2) =2
1)%*2 (1) =1

B, = (-D'*2(-1) =1 | B,
Bi3= (D3 @2) =2 | By = (-1)2?*3-2) =2
By, = (-1)3*1 (46) = +6

By, = (-1)3*2(-2) =2

By, = (133 (5) =5

B;; By; B3| [3 2 6
aij: B12 B22 B32 =1 1 2
B;3 Bag Big 12 25

3 26
Bl-Lagig=1{11 2
|B| 1
2 2 5]
3 26|[3 -1 1
Now (AB) ' =B1Aat=-|1 1 2||-15 6 -5
2 2 5|5 -2 2
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[9-30+30 -3+12-12 3-10+12
=13-15+10 -1+6-4 1-5+4
|6-30+25 -2+12-10 2-10+10

9 35
=2 1 0
(1 0 2
1 -2 1
Let A=|-2 3 1|. Verify that (i) [adj A]"! = adj (A™)) (i) (A")~! = A
1 5
1 21
A=|-2 3 1
1 1 5
[A] =105 -1) + 2(-10 = 1) + 1(-2 - 3)
=14-22-5
=-13#0
- Al exists.

Now we find cofactors of A,

A =D ag =14 A = CD2HEID = 10
Ap = D21 =11 Ay, = ((D?*2 (4) =4
Ag=EDI*3(5) =5 A, =(-1)?*33)=-3
Ay = 13+ (5 =5

Ay = ((D3*2(3) = -3

Ay = ((1)3#3 (-1) = -1

A;p Agp Azl 14 11 -5
ade: A12 A22 A32 =11 4 -3

A3 Azz Asg -5 -3 -1
; ) 14 11 -5
Al=—adjA=-—|11 4 -3
|A] 13

-5 -3 -1

14 11 -5

Now suppose B=adj A=|11 4 -3

-5 -3 -1

14(—4 - 9) - 11(-11 - 15) — 5(-33 + 20)

|B|

—-182 + 286 + 65

169 # 0
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B, = D*1(-13) = -13 B,, = (-1)?*1(-26) = 26
By, = (1)1 *2(-26) = 26 B,, = (-1)2*2(-39) = -39
Bi3=(-1)!*3(-13)=-13 B,;=(-1)2+3(13)=-13

By, = (1)3* ! (-13) = -13

By, = (-1)3*2(13) = -13

By = (-1)3*3 (-65) = -65

13 26 -13
~adjB=|26 -39 -13
13 -13 -65
13 26 -13
41 . 1
Bl=—adjB=—|26 -39 -13
|B| 169
13 -13 -65
1 2 1
diAT=-"—|2 3 1
@y Ay~ ==21-2 3 1| 1)
1 1 +5
14 11 -5
c=a'l=_L|1n 4 -3
Let ~ T 13 -
5 -3 -1
14 11 -5] [-13 26 -13
adj|11 4 -3|=|26 -39 -13| adj B)
5 -3 =1 |-13 -13 -65
. 14 11 -5]
.-.ade:adj(A‘I):—Eadj 11 4 -3
-5 -3 -1
13 26 -13
L 1o 39 13
169
-13 -13 65|
1 1 =2 1
dqAHh=-—1|2 3 11
agfia=y==-31-2 3 1\ @)
1 1 5

From (1) and (2) we get,

(adj A = adj (A7)

. 14 11 -5
(i) et B=A'=——|11 4 -3
13
5 -3 -1
14 _11 5
13 13 13
_|_11 _4 3
B = 13 13 13
5 3 1
13 13 13
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16.

-

14( 4 9 11/ 11 15 5( 33 20
Bl = ——|-—-— |+ |- |+ 2| ——+—
130 169 169) 13\ 169 169 13\ 169 169

_li(__Ei)_kll(_jﬁi]4_51[__ELJ
= 13\ 169) " 13\ 169) " 13\ 169

.

T 169

>

- 13
11
13 13

—t
w
—
(98]

Sl Sl Sl

5 3
13 13
| -13 26 -13
=—| 26 -39 -13
169
-13 -13 65
. -1 2 -1
" g A
13
-1 -1 5
B = iadj B
|B
) ) -1 2 -1
= —IXE 2 -3 -1
13 -1 -1 5
1 -2 1
=|(-2 3 1
1 1 5
=A

Hence, (A1)l = A

Solve the following system of linear equations

2 3 10
—+—+—=4
x y =z
48,5,
x y z
6,9 _20_,
x y z

Given equations can be written in matrix form as, AX = B

1
2 3 10 x 4
Where A={4 -6 5 ,X:%andB=l
6 9 -20 . 2

z

J
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|A]

2(120 - 45) - 3(-80 - 30) + 10(36 + 36)
150 + 330 + 720

1200 # 0

o A7l exists.

A=EDHEE5) =75 | A, =(-1)271(-150) = 150
Ay, =(-1)1*2(-110) =110 | A,, = (-1)**2(-100) =-100
A= (EDM3(72)=72 Ayy = (1273 (0) =0
Ay = ((1)3*1(75) =75

Ay, = (-1)3+2 (=30) = 30

Ay = (-1)3+3 (-24) = -24

Ay Ay Agp 75 150 75
.‘.ade: A]_z A22 A32 =110 -100 30
Ajs Apg Asg 72 0 -24

1

-1 .
A =—adjA
[Al
75 150 75
_ L 110 -100 30
1200
72 0 -24
Now AX = B
-~ AIAX = A'IB

SX=A1B (“ANA=L X=X

1 _
x ] 75 150 75 7[4
JLll=——1110 =100 30 ||1
Y1 1200
1 | 72 0 -241|2
z
300 + 150 + 150
. 440 — 100 + 60
1200
| 288 +0 - 48
600
1
=—— 1400
1200
| 240
1 1
X 2
1(_|1
SE
1 1
z 5

On comparing the corresponding elements we get,

111 111
‘x 2’y 32z 5
x=2,y=3,z=05.
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