Determinants

Chapter-4  EA D ten

Multiple choice Questions

ggfasedia yea

Q.l.

Q.2.

Q3.

Q4.

Q..

Q.6.

Q.7.

HefT-12 (TOTe

2 4
IFA=| o 4 then |A|?

2 4
afx [_5 _1:|H’I|A|=?

(a) -18 (b) 18
) 0 @ 12

x 2
It 18 x then x is equal to

x 2
18 x

(@) 6 (b) t6
(c) -6 (d) zero

afe al X®T °99 8 —

sin 10° -cos 10°
sin 80° cos 80°

(@ 1 (b) -1
() T1 (d 0

If A is a square Matrix then [A'|=?
afs At aif sz @ ar |A'=2?
(@ A (b) -|A]
(© [Al (d A

Let A be a square Matrix of order 3 X 3 and |A |
=2 then |2A|is euqal to

HHT AUd a7 g @ 3 X 3 dife &1 3R A|
=2dl |2A| &1 A9 81 ?

(a) 16 (b) -16

() 8 (d) -8

If L is an Identity Matrix then | I |=?
afe T vo acansd smegs & af [1]=2?

(@) -l (b) -2
(© 1 (d 2

x 2
If’ 2 1 ‘=0thenvalue0f X is

{24}

x 2
afe | ‘ =0 @ X &I 419 &
(a 2 (b) -4
(c) 5 (d 1
2 3 4

Q8. |0 5 6|=2

0 0 2
(a) 20 (b) 30
(c) 40 (d) -20

Q.9. Determinant of null square matrix will be

Y 9 ATYE BT GRS A SIT?

@ 0 (b) 1

(c) 6 (d) None
Q.10. Area of triangle is always

Py @1 3% A gar € —

(a) Negative (b) Positive
RUMTHD gATHD

(¢) Zero (d) None of these
T g 3 BIg T

Q.11. A square Matrix A is invertible if

s i e genavi 2, afe —

(@ |Al=0 ®) [Al=1
() |A]=0 (d) None of these

Q.12. If A is invertible matrix then A will be

afe A gopaelig aregg & df A &1 4 8

(@) adjA (b) ﬁade
(©) ﬁade (d) None of these
2.0 0

Q.13.{|0 3 0|=2?
0 0 8
(a) 8 (b) 40
(c) 48 (d) 50
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2 4 (© 0 (d) 2
Q.| ,|=? -
(a) -4 (b) 2 Q.ZZ.‘2 3‘=?
(c) 6 (d 0 @ 0 ®) 1
‘0 o‘ (c) 2 d 3
Q.15. =?
> 8 5 4
@ 3 (b) 40 Q23.|, g|=?
© 8 (0 @) 40 (b) 48
Q.16. Which of the following is correct? (c) 42 (d) 32
frrfafaa & @ o9 wd 32 |1
@ |al=]A] (b) |A]=-|A] Q’“"l 1‘=?
© [A]= Al (d) None (a) 2 (b) 1
Q.17. Value of the determinant of a matrix exist , if (c) 4 d 0
matrix is -
et aagE @ URRS 99 Gua & AR TR 1 -3 2
g g Q.25.1f A=|4 -1 2 |then co-factor of 5 is
3 5 2
(a) square matrix (b) Rectangle Matrix
(et s2ge) (smaret oge) L3
(c) Any Matrix (d) None of these A A=|4 -1 2 |at 5 &1 GEEvs @
BIS A NE g A BIS el 3 5 2
(a) 6 (b) -6
c) 2 d) 4
Q.18. If‘ )3( | ’=8then value of x will be () @
. . |5 6],
. x 2| I\ o Q.26. Minor of a,, in ) 3 |is
3 1|7 8 X @I HI1
@ 8 (b) 6 >0 ¥ a_ T Minor 2
© 14 @ 0 23 .
(@ 5 (b) 2
0 2 4
Q19.|¢9 o -7|=? (c) 6 (d 0
0 0 0
@ 0 () 8 34T
(c) -14 (d) -56 Q27.1f|2 O 1| then M, =?
211
2 3 1
.20. =?
Q20 g g ’1‘ @ 3 ) 1
@ 5 ) -1 (c) 2 (d) -1
(c) O (d) None of these 5 3
. 7 8 -1 , Q28.IfA=[_5 4 then adj A="?
21.05 4 3 (=7
543 2 3 3 2
(@ 3 () 1 @ -5 4 ® 1y 5
H&(T-12 (TIUTC) —— FNEIRA. - wod I6-T-3R e yen RO & (2024)
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5 4 4 -3
@)[2 3] (d) L 2]

Q29.IfA _ Matrix then |kA| =?, kis constant-

afEA s aregE @ dl |[kA|=? ka2
(a) klA]| (b) kAl
© kJAI" (@ kAl

Q 30. Determinant of diagonal Matrix diag. [S, 6, 7]
is-

fawot aegE diag [5, 6, 7] 1 ARG 99 2:

(a) 30 (b) 42
() 35 (d) 210
MCQ Ans:-

1-b, 2-b, 3-a, 4-¢c, 5-a, 6-¢, 7-b, 8-a, 9-a, 10-b, 11-c,
12-b, 13-c, 14-a, 15-d, 16-a, 17-a, 18-c, 19-a, 20-c,
21-¢, 22-a, 23-d, 24-d, 25-a, 26-c, 27-d, 28-d, 29-b,
30-d

Very Short Questions (2 Marks)

Jfrerg< ue

Q.1. Evaluate

HE 1T BN |
s 4 2 3 4
(@) > 6 b |1 0 2
5 0 3
1 40 2 4 6
© (2 5 0 @1 2 3
3 6 3 310
11 1
e 12 2 2
3 3 3
Q.2. 1f|3X 7 |=| 8 7| then find the value of x.
2 4 6 4

Itz | 3% 7H2 Z‘?ﬁxfﬁrﬂﬁaﬁaﬁl

)

1 ww
Q.4. Provethat|w w2 1 |=0

w1 w

Where, 1 +w+w? =0

Q5. If =0, then find the value of x.

0
o
—

x-9 1
1

‘= 0dl x & A9 AT @ |
Q.6. Write the Matrix form of the equations
2x-y=-2,3x+4y=3.

THHRT 2x -y =-2,3x + 4y = 3 B AT ®I A
ford |

5 60 7
3 36 2
2 24 4

Q.7. Evaluate

| Solutions of Very Short Questions (2 Marks) |

1. (a) 5 41=5%x6-2x4

2 6

=30-8=22Ans
2 3 4
1 0 2
5 0 3
Expand along C,

C,® agfewr xR

) 2 4l.ol2 4
53 5 3 12

~3(3-10)+0-0

(b)

+0

=-3x(-7)=+21 Ans

2 4 1 4 0
() A=l2 5 0
Q.3. Write the co-factor of all elements of 3 2 ‘ 3 6 3
Expand along C,
ﬂwﬁl—cﬁ‘ 3 -2 ‘ o T rqual & HEEvs ford |
4 6 C, & argfeer faxr
HEIT-12 (TI0T<) 5 FMEITA, — woar IF-TF-3eR [eas fyed Rawor & (2024)
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A =+3|1 4 =3x(5-8)
2 5
=3x(-3)
=-9 Ans
2 4 6
d |1 2 3
31 0
R, — 2R,
1 2 4 6
=912 4 6
31 0
1
=9 X0=0 {-R =R}
1 1 1
© (2 2 2
3 3 3
R =R,=R,a C =C,=C,
=0 Ans
2. 3x 7 1|=|8 7
2 4 6 4
= 12x - (-14)=32-42
= 12x+14=-10
= 12x=-10-14
= 12X =-24
= X=-2Ans
3. A=|3 2
4 4
The Co-factors of the elements of A are-
A & JIal T TEETS § —
A =+4)=4 A, =-(-2)=2
A, =-4 A, =+3)=3
1 w w
4 A=lw w 1
w1l w
R, — R +R,+R,
1+w+w? 1+w+w? 1+w+w?
A = w w2 1
w2 1 w
HefT-12 (TOTe

0 0 O
=lw w2 1|=0Ans
wrl w
5. x-9 1 1=9
7 1
> (x-9) X 1-7%X 1=0
=x-9-7=0
= x-16=0
= x=16 Ans
6. Given equations are :-
f T R € —
2x -y =2
3x +4y =3
Matrix form (3Mgg ®9) Ax =B
2 1 X |=|2 |Ans
3 4] |y] |3
5 60 7 5 60 7
7. 3 36 2 or 3 36 2
2 24 4 2 24 4
C,— 12C, C,— C,-12C,
60 60 7 5 0 7
=136 36 2 =3 0 2
24 24 4 2 0 4
C, =C, =0
=0
Short Questions (3 Marks)
TSN 9
1 a a
Q.1. Provethat(fig &) A= |1 p
1 ¢ ¢

=(a-b)(b-c)(c-a)

a-b b-c c-a
Q.2. Prove that (m aﬁ') b-c c-a a-b [=0
c-a ab b-c

I 1 1
Q.3. Provethat| 5 p ¢ |=(a-b)(-c)(c-a)
bc ca ab

= FHEIRA. — w dp-He-3w Teah e R & (2024)




Q..

Q.5.

Q.6.

Q.7.

Q..

Q.9.

Solve for x when, (x @ foIT g & <9)

3+x 5 2
1 7+x 6 | =0
2 5 3+x

Find the area of triangle whose vertices are
1,2),(2,3),3,2)

=fiuf (1, 2), (2, 3), (3,2) atdt B9 &1 d7%d
o B |

1 2 4
IfA=[0 2 1| findadjA
4 5 3

2 3
IfA=| 8},VerifythatA. (adjA) = (adj A)A 2

=|Al. 1

1 -1 2
Find the inverse of the Matrix A=|3 (0 -2
ATHE A T JHA H1d BN | 10 3

Prove that the Matrix A = [28 ﬂ satisfies the
equation x> + 4x - 42 = 0 and hence find A"’

ﬁaﬁ%mﬂgAz[f ﬂﬁm—\rﬂrxu

4x - 42 = 0 Hgs ST ® A A'Fra o |

-1 -2 -2

Q.10. IfA=2 1 -2} Show that adj A=23A"

2 21

-1 -2 -2

e A=[2 1 2| ar fig & adjA=3A"
2 2 1

Solutions of short questions (3 Marks)

2

1 a a
. A=[{ p bR, — R-R,R— R-R,
1 ¢ ¢
0 a-b a’-b’
=1 0 b-c b*¢?
1 c c?
HefT-12 (TOTe

{28}

R R
R= @b k= Bo

0 1 atb

=(a-b)b-¢)| o 1 b+c
1 c ¢

|

Expand along C,
(C, & srgfexr fvr)

atb
bt+c

=(a-b)b- c){+1

= (a-b)b-c){b+c-a-p}

= (a-b)(b - ¢)(c - a) Proved

a-b b-c c-a
LHS. = p¢ ca ab
c-a a-b b-c

R, — R +R+ R,

0 0 0
~| b-c c-a a-b
c-a a-b b-c

=0
=R.H.S. Proved
1 1 1
LHS.= a b ¢
bc ca ab

C1 — CI-C2,C2—> Cz'c3

0 0 1
| a-b b-c c
bc-ca  ca-ab ab
C C
R C= TR Rl 3]
0 0 1
=(a-b)b-c) 1 1 c
-Cc -a ab
=(a-b)(b-c){+1 ! 1a }

=(a-b)b-c)(c-a)
=R.H.S. Proved

3+x 5 2
1 T+x 6 |=0
2 5 3+x
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R, — R,-R,

1+x 0

= 1 7+x
2 5

C, — C+C
1+x 0

= 1 7+x
2 5
S+ )’ T+x

-1-x

3+x

0
7 =0
54+x

7
5+x

=0

= (1 +x){(7+x))(5+x)-35} =

= (1+x)(35+ 12x +X>-35)=0

= (1 +x)(x*+12x)=0

=x(x+1)x+12)=0

x=0,-1,-12 Ans

Given Vertices are (fRu 77 =¥ %)

A (1,2)
A=(1,2) x=1 y=2
B=(2,3) x,=2 y,=3
B (2,3)
C=(3,2) x,=3 y,=2
| 1 1 1
ar( A ABC)= ——|| X, X, X
Y, Y, y;
N Y 1 1 1
= —— 1 2 3
2 3 2
=——|14-9-12-6)+1(3-4)]
1
=——-2|
1 .
=3 X 2 = 1 units* Ans
1 -2 4
A=|0 2 1
-4 5 3
FH&T-12 ATOTA)

Determinant (Rf0r&) Of A
1 -2 4
|A]l=[0 2 1
405 3

The Co-factors of the elements of |A | are

|A | st o1 wEEws € -

A =2 1=6-5=1,a,=-1" 1 =0+4)=4
Y o] 0ro
A=|0 2|=0+8=8

45
A, =-|2 4] =-(-6-20) = -(-26) = 26

53
A22

=+| 1 4’=(3+16)= 19
3

A =-‘1 ‘2’=-(5-8)=3

-4 5
A, = 2 4 =(-2-8)=-10
2 1
A32="1 T‘='(1‘0)='1
A=l 2|=2-0=2
0 2
2
) All A12 A 1 -4 8
cadjA= AL A, Ayl =126 19 3
Ay Ay A -0 -1 2
-4 19 -1 Ans

[ J|A| ’2 3‘—16 12=4
8
adjA=|8 -3
4 2

Now (a1d)

AadjA) = B QB 2]
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16-12  -6+6
_| 3232 -12+16
_l4 0
0 4
_4|1 0
0 1
=4.1
=|A].1
: _ |8 3] |2 3
adj A).A= .
@A (8 2] [4 8]
16-12 24 -24
_|-8+8 -12+16
_|4 0
0 4
_4/1 0
0 1

=41
=|A].T
Clearly A.(adj A) = (adj A) . A=|A|. 1 Proved

1 -1 2

A—|3 0 2
10 3
| -1 2

IAl=|3 0 2]=-|°> '2‘=9+2=11
10 3 I3

The Co-factors of the elements of |A|are
A,=0, A,=-1, A ,=0

11

A, =3, A,=1, A,=-1

A, =2,, A,=8, A, =3

33

0 3 2
adj A = -111 8
0 -1 3

Now, Inverse of A
i
Al= [A] .adj A

1 [0 3 2

=711 |-11' 1 8 |Ans.
0 -1 3

HefT-12 (TOTe

NEEE:

2 4
Given equation (f3m 711 HHIHR)
x2+4x -4=0

Putx=A
AA+4A-421=0

-85.-854_4'-85_4210:0
2 4 2 4 2 4 0 1
- 74 -20 4|32 20 ) 0 0
-8 26 8§ 16 0 -42
- 74 -20 + -74 20 —0
-8 26 8 -26
= 00 =0
0 0
= 0 =0 (True) (¥¥) Proved

Now From equation (1)
A2+ 4A-421=0

AT (A?+4A-421)=A".0
= A+41-42A1=0

= 2AT=A+41

= 42A1q 85440
2 4] |0 4

S aat= S| A= L4 S A
2 8 42 12 8

-1 -2 -2
A=|2 1 -2
2 -2 1

The Co-factors of the elements of | A | are
3, A,=-6, A =-6
, 6

AuZg Apza Anss
A, =6,, A,=-6, A,=3
36 6
adjA=|6 3 -6

-6 -6 3
-1 2 2
andA'= |2 1 -2
20201
3 6 6
3A=|-63 -6
-6 -6 3

Clearly adjA = 3A' Proved
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Long Questions (5 Marks)

HefT-12 (TOTe

<refsada geA
1 2 -3
IfA=| 2 3 2|,Find A" and hence solve the
3 3 4

system of linear equations.

x+2y-32z=-4,2x+3y+2z=2,3x-3y-4z=11

1 2 -3
afe A=| 2 3 2 |dar A 5Td W SR
3 -3 4

frafaRaa IRas wfiaxor ffera 1 8a |
x+2y-3z=-4,2x+3y+22=2,3x-3y-4z=11

By using elemntry row transformation, find the

2 0 -1
inverse of the matrix A= 5 1 0
01 3
2 0 -1
UR e uidq wipar @ af smegg A=| 5 1 0
0 1 3

BT YhH ATd DN |

3 3 -1
Prove that A=| -2 -2 1 | is neither a
4502

symmetric matrix nor a skew-symetric matrix.

Also express A as the sum of a symmetric
Matrix and a skew-symmetric Matrix.

3 3 -1

Rig & & A= |-2-2 1|9 a& wafia =2
4 5 2

I 9 & fauw gafyg 21 iy A @l v wufia

e 3R faww wfia sy @ ATha @ wu
¥ oad & |

The sum of three numbers is 6. Twice the third
number when added to the first number gives
7 .On adding the sum of the second and third
numbers to the thrice the first number we get
12. Find the numbers, using Matrix Method.

9 G &1 AT 6 B W9 Usd W&l §
R d&ar &1 Q1 AT SIS WY 7 YT T 2 |
TR a1 AR g=Rl 4 usd 9@ 1 diF
IO SIS WX 12 YW Bidl © | 19l GEams &l

areygE fafr & grRT 9@ &Y |
Prove that (Rig &%)

a? be c?+ac
a2tab b2 ac =4a’b*c?
ab b’+ be c?

Solutions of long questions

{31}

Given system of equations are -

X+2y-3z=-4 e (i)
2x+3y+22=2  —mmememee (i1)
3x-3y-4z=11  ——-mmmm- (iii)

the given system of equations in matrix form is
AX=B

1 2 3 X -4
A=l 2 3 2 |,x=|y |andB=| 2
3 - 4 z 11

1

3 -
23

Al=] 2 3 2|,
3 3 -4

1(-12 + 6) - 2(-8 - 6) - 3(-6 - 9)
6+ 28 +45

=6+73

=670

.. Ais invertible (A FaHA )

So, the system has a unique solution

Now, the Co-factors of the elements of | A | are

|A| & srawal &1 dewre § -

A, =-6, A, =14, A,=-15
A, =17, A,=5, A,=9
A, =13, A,=-8, A, =-1
6 17 13
cadjA=| 14 5 8
1509 -l

1
and A'= W adj A

FHEINA. — voT I5-TE-37 [ fnyed RAawor 1 (2024)
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-6

a1 114

Al=
67 |-15

Now from equation (1) (31d FHIHRT (1) 9)

X=A"'B

= iy -1
y 67
_Z

N I S O
y 67
_Z_
_x_ 3

= y = _2
|z 1

17
5
9

13
-8
-1

So,x=3,y=-2,z=1 Ans

2 0 -1
Given, A=| 5 | 0
0 1 3

we know A=1.A
2 0 -1
5 1 0
0 1 3
R, — R,-2R,
2 0 -1
1 1 2
0 1 3
R, — R,
1 1 2
2 0 -1
0 1 3
R, - R -2R

w o L =TV BN o — 0 oL = oo~

O =

O -

(==

-2

—_ o O

I~ = <]

15~ <]

—_ o O —_ o O

{32}

W

R, - R-R,R,

10 a2 1 4
0 1 3190 o 1|A
0 0 1|5 2 2

—~ R,+2R,

1 0 30 -1
0 1 0 |T|-15 6
L0 0 1| 5 -2
3 -1
Hence,A'=|_15 ¢ -5 | Ans
5 -2

Given, A =
-4 -5
3 2 4
Now (@) A'=| 3 2 .
-1 2

Here (I8) A # A' = Not symmetric Matrix

TR Mg el T

A 7 -A' = Not Skew-symmetric Matrix
AN Mg TEl B |

Symmetric Matrix = L (A+A")

(FHMAT 3TegE) |:

Skew-symmetric Matrix = % (A-A")
(fows gafaa aegg)

o5 o3
=——|5 0 6
3 -6 0

square Matrix, A = symmetric Matrix + Skew

symmetric Matrix

i

Let First number = x

TSl T&T = x

FHEINA. — voT I5-TE-37 [ fnyed RAawor 1 (2024)
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Second Number =y
ESOURSICI
Third Number = z
TR §&aT =7

By question (Y29 )

X+2z =7 - 2)
3x+ty+z=12 - 3)
The Given system in Matrix form is AX =B

1 1 1 X 6

A=l1 0 2 |.x=|y [,B=7

3001 1 z 12
11 1

Now,|A|= 1

31 1
|A|=1(0-2)-1(1-6)+ 1(1 - 0)

=2+5+1
|A|=4 #0 .. Ais invertible (A Iheofia 2 1)
Now X =A"B -----———- “4)

The Co-factors of the elements of | A | are-

A”=-2, A12:5’ A13:1

A, =0, A,=-2, A, =2
A, =2, A,=-1, A, =-1

2 0 2
wadjA=| 5 20 o
[ |

Now A= ﬁ adj A

1 220 2
=5 2 -
1 2 -

. By(4),X=A"B

X | 2 0 2|6

y F——|5 2 -1]]7

z 1 2 11|12
1

1240424 |
=—g—| 30-14-12
| 6+14-12
12
1
_T' 4
8

HefT-12 (TOTe

x=3,y=1,z=2

.. Required numbers=3,1,2  Ans

(i )

a? bc c?+ac
LHS.=| a2+ab b? ac
ab b’+ be c?
¢, --Sic-S% ¢ - S
! a 2 b g C
a C cta
=abc| atb b a
b b+c C

R, = R, -(R;+R)

a C cta
=abc 0 -2¢ -2¢
b b+c C
Cz g Cz - C3
a -a cta
=abc| 0 0 -2¢
b b C
Expand along R,
(R, & 3w IR B=A W)

=abc.2c| 2 -2

b b
= 2abc?. (ab + ab)
=2abc? x 2ab

=4 a’b’c?

=R.H.S. Proved
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