1 3 A+2
1. (b):Let A=[2 4 8
3 5 10

For a matrix to be singular, |A] =0

1 3 A+2
= 2 4 8 |=0
3 5 10

= 1(40 - 40) - 3(20 - 24) + (A +2) (10 -12) = 0
= 12-20-4=0 = 2A=8=1i=4.

N

b): | A d'A—lO 0
(b): | aJI—0 10

= |A| |adjA| =100
= |A||A|*"t=100
[

ladjAl = A" ! where n is the order of matrix A]

[ |AB| =]A[|B]]

= |A|?’=100 = |A|=10
5 3 8

3. (a):Wehave, A=|2 0 1
1 2 3

3

Ag; = Cofactor of ay = (-1)*"

8 )
; 1‘—(-1) 6-0)=3

As, = Cofactor of a, = (-1)°*2 > 8‘ = (-1’ (5-16) =11
32 32 2 1

Ags = Cofactor of ag = (-1)°" g = (-1)°(0 - 6) = -6

3

0

5A4 +3As +8A3;=5x3+3 x 11 +8 x (-6)
=15+33-48=0

cosec’®  cot’0 1

4. (c): LetA= cot?’®  cosec’® -1
42 40 2

= cosec?0 [2cosec? + 40] - cot?0 [2cot?0 + 42] + 1[40 cot?0
- 42 cosec’0]

= 2cosec0 + 40 cosec’® - 2cot’® - 42 cot?0 + 40 cot® 0
- 42 cosec?0

= 2[cosec*d - cot*d - cot?d - cosec’0] =2 x 0=0

Determinants

SOLUTIONS

CHAPTER

4

5. (a) : Given points are (0, 3) and (1, 1). Let (x, y) be
any point on the line containing (0, 3) and (1, 1)
= (%), (0,3)and (1, 1) are collinear.
x y 1
= [0 3 1/=0
1 1 1
= xB-1)-y0-1)+10-3)=0=2x+y-3=0
6. (d):Since, (A=A
-1

2
-1\-1| _ _
A |—|A|—‘3 A

‘:8+3:11
3
7. (a): AB=[-1 2 3]|-4|=[-3-8+0]=[-11]
0
|AB| = -11.

®

(b) : Given,

2x x+3 |1 5
2(x+1) x+1| |3 3
2x(x+1)-2(x+1) (x +3)=3-15
202+ 2x - 2(x* + dx +3) =-12
2%+ 2x - 2% - 8x - 6=-12

—6x=-12+6 = x=—6=1

R

9. (d):For a matrix to be singular, its determinant
must be 0.

1 2 4
1 3 5=0
1 4 a

= 1(3a-20)-2(a-5)+4(4-3)=0
= 31-20-22+10+4=0= a-6=0 = a=6

x (x—l):|

10. : We have, A=
(a) e have [Zx 1

X x-— ) )
|A|=2x 1 =x—2x"+2x=3x-2x
Since, |A]=-9 [Given]
3x-2x*=-9

= 2x*-3x-9=0

L3972 3%9

4 4

= x=3 or —
2



x+7 5
x-3 3
= 3(x+7)-5(x-3)=26 = 3x+21-5x+15=26
= 2x+36=26 = 10=2x = x=5

12. Determinant of a square matrix is equal to the
determinant of its cofactor matrix.

13. We know that (adj A) A = |A|L,

11. We have,

‘=26

5 00
l(adj A)A|=||A|Ij=10 5 0|=125
0 0 5
14. *B=adjA
Bl=ladjA| = 64=|AP" = |A|=%8
0 3 2
15. LetA=|2 0 1
4 -1 6
Since, A is a singular matrix. .. |A| =0
0 3 2b
2 0 1(=0
4 -1 6

= -3(12-4)+2b(-2)=0 = -24-4b=0
= 4b=-24 = b=-6

8 27 125
16. Wehave, A=|2 3 5
1 1 1

Expanding along R,, we get
A=8(3-5)-27(2-5)+125(2-3)=-60
A? = (- 60)* = 3600
4 x x-2
17. Wehave, [2x* +3x-1 3x 3x-3|=ax-12

2 +2x+3 2x-1 2x-1

x+1

Putting x =1 on both sides, we get

2 2 -
4 3 0|=a-12
6 1 1

= a-12=2(3-0)-2(4-0)-1(4-18)
= a-12=6-8+14 = a-12=12=>4=24

1 log, a
18. Wehave, A=
log, b 1
loga
logb
|A|= 8% -1-1=0
logb
—— 1
loga
- 1 1
(1 2 1 6 8
19. Wehave, Q= PP 13 1 2 3=8 11
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6 8

Q =‘8 "

‘ =66-64=2

20. Wehave, D =

Q S O
S O 2
S a2 <

0 a b
= |D=lb 0
a b
=-a(-a®) +b(b*) =’ + b°
21. Let the cost of 1 pen =X x,
the cost of 1 bag =% y,

S 2

and the cost of 1 instrument box =% z

According to the question, we have
5x+3y+z=16,2x+y+3z=19, x +2y +4z=25
This system of equation can be written as AX = B,

5 3 1 16 x
where A=(2 1 3|, B=|19|and X=|y

1 2 4 25 z
|A| =54-6)-308-3)+1(4-1)

=-10-3(5)+3=-22+0
Al exists.
Now, X = A™'B, where Al = ﬁadj A.
2 5 3] [-2 -10 8

Here, adjA=[-10 19 -7|=[-5 19 -13

) -2 -10 8
Al=—1|-5 19 -13
-22
3 -7 -1
x . -2 10 8 ][16
X=|yl=—=|-5 19 -13([19
-22
z 3 -7 -1||25
; —32 —190 + 200 . -22 1
=— | -80+361-325 =;—2 —44 |=|2
48 -133-25 -110| |5

x=1,y=22z=5
Hence, cost of one pen, one bag and an instrument box
are X 1,3 2 and T 5 respectively.
(i) (c):Cost of one penis 1.
(ii) (a) : Cost of one pen and one bag =% (1+2) =33
(iii) (b) : Cost of one pen and one instrument box
=3(1+5)=%6
(iv) (c) : According to the definition of determinant,
determinant is a number associated to a square matrix.



Determinants

(v) (b) : Given matrix equation is AB = AC
Pre-multiplying by A" on both sides, we get
ATAB=ATAC = (ATA)B=(ATA)C
= IB=IC (- AAT=ATA=])
= B=C
Since A™! exists only if A is non-singular.
For B = C, A should be non-singular.

2 -3 5
22. (i) LetA=|6 0 4
1 5 -7
Clearly, a3, =5
. 32|25
and A, = cofactor of az, in A = (-1) 6 4‘

= (-1) (8 - 30) = 22

Ay =5x22=110
2 3 5
6 0 4
1 5 -7

(ii) Here, A=

= (-1t =1(0 - 20) = -20,

o
= (1" _47‘ = (-1)(-42 - 4) = 46,

AN = O U1 O

A= (*1)1+3

=1(30 - 0) =
| 5 ~160-0)=30

A =aAq + apiyy +a3A

= 2(-20) -3(46) + 5(30) = -28
= A=
1 -1 1 4 2 2
23 A=(2 1 -3|,10B=|-5 0 «a
1 1 1 1 -2 3

and B = A™! (Given)
[A]=11+3)+1(2+3)+1(2-1)
=4+5+1=10+0

AT exists.
A‘lz—ad]
|A]
4 2 2
adjA=|-5 0 5
1 -2 3
’ 4 2 2 . 4 2 2
A’1_1—0—5 0 5|=B=A" o 5 0
1 =2 3 -2 3
4 2 2
= 10B=|-5 0 5
1 2 3

4 2
But 10B = |-5 0 « [Given]
1 -2 3
4 2 4 2 2
= |5 0 oafl=(5 0 5|=0=5
1 -2 3 1 2 3
a b ax + by
24, Let A=| b c bx +cy
ax+by bx+cy 0
=4a[0 - (bx + cy)z] -b [0~ (bx + cy) (ax + by)] + (ax + by)

[b(bx + cy) - ¢ (ax + by)

= a[-b*x? - *y* - 2bcxy] - b [-bax? - b Xy — acxy - bey?]
+ (ax + by) [b*x + bey - acx - bey]

= —ab’x* - ac®y* - 2abc xy + ab** + bxy + abc xy + bcy?
+ (ax + by) (b*x - acx)

b*x? - a’cx® + bPxy - abexy

=1? (VPc-ac®) + b’ xy - abc xy +a
=20 xy + bPey? - ac™y?
= b? 2bxy + cy? + ax?) - ac (cy* + ax* + 2bxy)
= (b” - ac) (2bxy + cyz + ax?)

- a’cx® + ab® x* - 2abc xy

25. Since the given points are collinear.

a by 1
ay b, 1{=0
a+a, by+b, 1
= a4y (by= by - b)) = by (ay - ay - ay) + 1 (asby + ayby - by
= ayby) =0
= -mb; +ab; +aby -aby, =0
= ab=a,b,
0 b’ c%a
26. Wehave, LHS.=|a’b 0 %
a*c b 0
=0-1% (0 - a’cb) + ? a (ab’c - 0)
= BV + 2038 = 283035
=R.H.S.
27. We have, A is non-singular.
= |A|#0
= A7 exists.
AT A™ is symmetric.
= ATAH =ATA = A HAhHT=ATA"
= ANHA= ATA-1 = (A‘l)TAA =ATAT A
= AN A2=AT[= AT A%2=AT
= (Ah@ahtaz -ATAT:> IA2 =AY =A=AT)

3
28. Wehave, A=
12 7

Al o]l 7|

A=A



4
[25+36 15+21] [61 36
T160+84 36+49| |144 85
Now. A% - 124 - 1= 61 36 125 31 [1 0
ow, AT EATIT 44 85 12 7710 1
_[61-60-1 36-36 ] [0 O 0
| 144-144 85-84-1| |0 0|
_ 5 3
Since, |A|= =35-36=-1%#0
12 7

A7 exists.

Now, A2-12A-1=0

= AA-12A=]

= A (AAT)-12(AA")=IA"" [Post multiplying by A™]
A-12I=A"

L[5 3 1 0] [5-12 3-1
= Al= -12 =
12 7 0 1] [12-0 7-12

-7 3

B [12 —5}
29. Let the monthly fees paid by poor and rich children
be X x and X y respectively.
For batch I : 20x + 5y = 9000 (i)
For batch II : 5x + 25y = 26000 .. (if)
The system of equations (i) and (ii) can be written as
AX =B,

20 5 X 9000
where A —|: 5 25], X= [y:| and B= [26000]

5
|A|:‘5 55| =500 -25=47520

Thus, A™' exists. So, the given system has a unique
solution and it is given by X = A™'B.

ial[® B o g adia_ 1[5 5
55 20 Al 475|520
Now, X=A"B

~ [*¥]__1[?5 -5][9000
v| 475|-5 20 |[ 26000

_ [x]__1 [95000 x]_[ 200
y |~ 275475000 |~ |y ]~ | 1000
= x =200,y =1000

Hence, the monthly fees paid by each poor child is ¥ 200
and the monthly fees paid by each rich child is X 1000.

30. (i) Given, value of prize for team spirit be X x
Value of prize for truthfulness be X y

Value of prize for tolerance be X z

Linear equation for School A is 3x + y + 2 z = 1100
Linear equation for School B is x + 2 y + 3z = 1400

WEG 100 PERCENT Mathematics Class-12

Linear equation for Prize is x + y + z = 600
The corresponding matrix equation is PX = Q

31 2 x 1100
where, P={1 2 3|, X=|y|and Q=|1400
1 11 z 600
3.1 2
(i) Now, |P|=]1 2 3
1 11
=3.2-3)-1(1-3) +2:(1-2)

=_342-2=_3%0

Thus, P! exists. So, the system of equations has unique
solution and it is given by X = P'Q
Now, cofactors of elements of P are
Ap=-LAp=2Ap=-1,
Ay =1A,=1A5=-2,
Ay =-1,A3=-7,A35=5
-1 1 -1
adjp=|2 1 -7
-1 -2 5
p! =i-aoljp=—1 2 1 -7
| P| 3
Now, X=P"'Q
X -1 1
1

~17[1100
= |yl=-2l2 1 -7]{ 1400
3

z -1 -2 5| 600

=300 100

__ Y _co0l=]200] = x =100, y =200, z = 300.
-900] |300

Thus, the above system of equations is solvable.

31. We have given,

1 2 0
A=|-2 -1 =2 Q)
0 -1 1

|A] =1(-3)-2(-2) +0=1%0
Now, Ay =-3,Ap=2,A=2Ay=-2,Ap=1,Ay=1,
A31 = —4:, A32 = 2 and A33 = 3

322 [3 2 4

adj(A)=|-—2 1 1| =[2 1 2
4 2 3 2 1 3
3 -2 -4
A_l_ad]A =1 s 1 o
Al 1
2 1 3
3 2 -4
= A'=|2 1 2 (ii)
2 1 3



Determinants

Given system of linear equations is

x -2y =10,
2x-y-z=8
and -2y +z =7

It can be written in the form of CX = D.

1 -2 0]f«x

10

= (2 -1 -1|y|=|8

0 2 1|z
1 -2 0

where, C=|2 -1 -1[,X=|y|andD=| 8

0 2 1

7

As we know, (A7) = (AT

1 2 0
cl=|—2 -1 =2
0 -1 1

X
= |y[=|-2 1 1( 8
z| |4 2 3|7
-30+16+14

=| -20+8+7
—-40+16+21

=A

-3 2 2|10

=|-5
-3

x=0,y=-5andz =-

32. Given system of equations

3x+2y-2z=3
x+2y+3z=6
and2x -y +z=2

0

[using(i)]

can be written in the form of AX = B.

3 2 2f«x

3

1 2 3| y|=|6

2 -1 1|z

2

For A, |A]| =3(5) -2 (1 - 6) + (-2)(-5)

=15+10+10=35#0

Ajp=5A;p=5A;3=-5A4y=0A,=7Ay=7
Az =10, A5 =-11and A3;=4

5 5 -5
Hence,adjA=| 0 7 7
10 -11 4

5 0 10
=15 7

-5 7

Now, Al =

For X = A™'B,

5 0 10
adjA 1

|A] 35

<] [5 0 103
yl==—|5 7 -11|6

35

z 5 7 4 (|2

1 15+20
=—|(15+42-22
-15+42+8

Hence,x=1,y=1landz=1

33. We have given,
2 2 4

2 -1 5
1 -1 0f 2

“~ BA=|2 3 4|4 2

0 1 2f 2

7

1 35
=—135[=|1
35

-1 0
A=|-4 2 —4|andB=(2 3 4
0 1 2
—4
—4

-1 5

2

_ 1

pi=-4
6

6

YN
6

2

Also, for given system of equations, x -y = 3, 2x + 3y +

4z=17andy +2z=7
1 -1
2 3
0 1

N = O
N R
Il
_
N g @®

2 2 4] 3]
==|-4 2 -4|17
2 1 5|7

[ 6+34-28

N

| 6-17+35

Hence,x=2,y=-landz=4

12

“12+34-28|= 1 |-

24

—4
—4
-1 5

2
-1
4

6 00
0 6 0f=6I
0 0 6

N0

[using (i)]
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