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EXERCISE 6.4 PAGE NO: 6.84

Solve the following system of linear equations by Cramer’s rule:
1.x-2y=4
-3x+ 5y =-7

Solution:

Givenx—2y =4

-3x+5y=-7

Let there be a system of n simultaneous linear equations and with n unknown given by
1%y + ay0%, + .o+ A%, = by

a,,%; + 3,,%, + ... + a,,%, = b,

1%y + 3%, + .o+ 3%, = b,

dy1 442 - dyp

dzy  daz ... dap
LetD = | | : i

anl anl ann

Let D; be the determinant obtained from D after replacing the j*" column by

b,
b,
by,
Then,
_ Dy _ D _ Dn
X1 = p %2 D ¥n D Provided thatD =0

Now, here we have
Xx—2y=4
—3X+5y=-7

So by comparing with the theorem, let's find D, D; and D-
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Solving determinant, expanding along 1° row
=>D=5(1)-(-3)(-2)

= [fl=|_l3

=>D=5-6
=>D=-1
Again,

4 =2
= D:L:l_? 5|

Solving determinant, expanding along 1% row
= D1=5(4)-(-7)(-2)

=>D;=20-14
$D1=6
And

1 4
= D, = |_3 _?l

Solving determinant, expanding along 1% row
=D, =1(-7)-(-3) (4)

$D2=—7+12
$D2=5
Thus by Cramer’s Rule, we have
_ D
;‘-X D
6
X = —
= -1
=Xx=—06
And
_ D
;"}’ D
Y T
=y=—5
2.2x-y=1
7x—-2y=-7
Solution:

Given 2x—y=1and
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7x—=2y=-7
Let there be a system of n simultaneous linear equations and with n unknown given by
3.11){1 + 312){2 + + Hlan - bl

A Xy + 2%, + o+ X, = by

dy1 442 - dyp

dzy; dzz .. dzg
LetD = ) ) .

anl anl ann

Let D; be the determinant obtained from D after replacing the j* column by

by
b,
b,
Then,
_ Dy _ Dz _ Dn
X1 = p %2 D - ¥n D ProvidedthatD =0

Now, here we have

2x—y=1

IXx—2y=—17

So by comparing with the theorem, let's find D, D; and D-

-1

—2

Solving determinant, expanding along 1% row
=D1=1(-2)-(-7)(-1)

:D=|§

=>D1=—2—7
:>D1=—9
And

= D, = E —1?|
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Solving determinant, expanding along 1° row
= D, =2(-7)-(7) (1)

Thus by Cramer’s Rule, we have

=>D,=-14-7
=>D,=-21
_ D
=:-X D
-9
X = —
= 3
= X=—3
_ D
And:«y D
_ o2
=Y T3
=y=—7
3.2x-y=17
3x+5y=6
Solution:

Given 2x—y =17 and

3x+5y=6

Let there be a system of n simultaneous linear equations and with n unknown given by

4%, + 34.% + ..+ a;,x, = b,

azlxl + 322}{2 + . + aznxn = bz

An1Xy T 2paXp + .. + 2

LetD =

anl

Let D; be the determinant obtained from D after replacing the j*" column by

nan = bn
dyo din
das dap
an1 ann
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b,
b,
b,
Then,
_ D _ D _ Dn
X1 = p % p = ¥n D Provided thatD =0

Now, here we have
2x—y=17
3X+5y=6

So by comparing with the theorem, let's find D, D; and Ds

~ o=

5

Solving determinant, expanding along 1% row
= D1 =17(5)-(6) (- 1)

= D,;=85+6

=D;=91

L

Solving determinant, expanding along 1% row
= D, =2(6) - (17) (3)

=D,=12-51
=>D2=—39
Thus by Cramer’s Rule, we have
— D
=)X D
91
X = —
== 13
=x=17
— D
And::ry D
_ =%
- 13
=y=—3
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4.3x+y=19
3x-y=23

Solution:
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Let there be a system of n simultaneous linear equations and with n unknown given by

all){l + 312}{2 + ...+ aln}{n = bl

Ap1Xy + ApaXs + ..

dy1 432

dzy  dzz
LetD = :

anl anl

by
b,
b,
Then,

D, D,
X, = — X, = —
1 D "2 D

Now, here we have
3x+y=19
3X—y=23

p e

+ a X, = b,

Dy

Xn = Provided thatD =0

So by comparing with the theorem, let's find D, D; and D-

= D=|§ —lll

Solving determinant, expanding along 1% row

=>D=3(-1)-(3) (1)
=>D=-3-3
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Again,
19 1
= D= |23 —1|
Solving determinant, expanding along 1% row
= D;=19(-1)-(23) (1)
=>D;=-19-23
=>D;=-42

3 19
= D= |3 23
Solving determinant, expanding along 1% row
= D, =3(23) -(19) (3)
= D,=69-57
= D;=12
Thus by Cramer’s Rule, we have
D,
= D

—42
X = —
== —6

D,
Yy=13

12

And =

= -6
=y=—2

5.2x-y=-2
3x+4y=3

Solution:
Given 2x—y=-2 and
3x+4y =3

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

Let there be a system of n simultaneous linear equations and with n unknown given by

a,.%; + a4,%, + ..+ 3%, = by
a,,%, + 3,,%, + ... + a,,%, = b,

A%, + a,.%, + ..o+ a,,X, = b,
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all alg 'TLl aln

azl azz 'TEl azn
LetD = ) ) .

dpy dpy - App

Let D; be the determinant obtained from D after replacing the j* column by

by
b,
b,
Then,
_ Dy _ D2 _ Dn
X1 = p %2 D - ¥n D ProvidedthatD =0

Now, here we have

X—y=-2

Ix+4y=3

So by comparing with the theorem, let's find D, D; and D-
= D= E 41|
Solving determinant, expanding along 1% row
=D=2(4)-(3)(-1)

=D=8+3

=D=11

Again,

-2 -1
= Dy = | 3 4 |
Solving determinant, expanding along 1 row

= D1 =-2(4)-(3) (-1)

=D;=—8+3
=D;=-5
= D, = E _32|

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

" RD Sharma Solutions for Class 12 Maths Chapter 6
m BYJ U S Determinants

The Learning App

Solving determinant, expanding along 1° row
= D, =3(2)-(-2) (3)

=>D2=6+6
=>D,=12
Thus by Cramer’s Rule, we have
_ D
=}X D
x = =
= 11
_ 2=
ﬂ'nrl{:i;'-:!FF D
_ 12
:}F 11
6.3x+ay=4

2x+ay=2,a%0

Solution:
Given 3x + ay =4 and
2x+ay=2,a#0

Let there be a system of n simultaneous linear equations and with n unknown given by

321){1 + HEEXE + ...+ aznxn = bz

a,,%; + 20X, + ... + 3%, = b,

dy3 dyp2 - Ay

dyy  daz . dap
LetD = ) . .

anl anl ann

Let D; be the determinant obtained from D after replacing the j* column by

by
b,

b.

n
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Then,
_ D _ D _ Dn
1= 3% p o ¥n D Provided thatD =0
3x+ay=4
2x+ay =2, az0
So by comparing with the theorem, let's find D, D; and D,
~ D= 3 al
2 a

Solving determinant, expanding along 1% row
= D=3(a)-(2) (a)

=>D=3a-2a
=>D=a
Again,

4 a
= D, = 5 al

Solving determinant, expanding along 1% row
= D1 =4(a) - (2) (a)

=> D=4a-2a

= D=2a

- -

Solving determinant, expanding along 1% row
= D2 =3(2) - (2) (4)

=>D=6-8
=>D=-2
Thus by Cramer’s Rule, we have
D
;‘-X_ D
2a
X = —
a
=x=2
— D=
=}}’— D
_ Z
;"}’— a
7.2x+3y=10
Xx+6y=4
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Solution:
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Let there be a system of n simultaneous linear equations and with n unknown given by
a,,%; + a;5%, + ...+ a;,%, = by

da1 ¥y

dni1X%y

LetD

_|_

_|_

3.22}{2 + e + aann = bz

an1

.+ apaX, = by,

Let D; be the determinant obtained from D after replacing the j*" column by

by

Now, here we have

2x+3y=10

xt+tby=4

_ Dn
" D ProvidedthatD=0

So by comparing with the theorem, let's find D, D; and Ds

=:~D=|%g

Solving determinant, expanding along 1% row
= D=2(6)-(3)(1)

=>D=12-3
D=9
Again,
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= D, = | 4 6|
Solving determinant, expanding along 1° row
= D, =10(6) - (3) (4)
=>D=60-12
=>D=48

|2 10
= D, = |1 4 |
Solving determinant, expanding along 1% row
= D,=2(4)-(10) (1)

=>D,=8-10
=>D2='—2
Thus by Cramer’s Rule, we have
_ D
;‘bx D
48
X = —
= 9
16
X = —
= 3
_ Db
;1‘}’ D
_ =
=Y T
_ =
=YV T
8.5x+7y=-2
4x + 6y = -3
Solution:
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Let there be a system of n simultaneous linear equations and with n unknown given by

all}{l + 312}{2 + + alan = bl
3.21}{1 + aEEXE + + aznxn = bg

A Xy + 2% + ..+ a,%X, = b

n

dy7 432 - dyp

day  daz .. dap
LetD = | .| i :

anl an1 ann
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Let D; be the determinant obtained from D after replacing the j*" column by

b,

D, Dy Dp

X, = — % = — ,..., X, = — i
1 D "2 D n D Provided thatD #0

Now, here we have
5x+7y=-2
4x+6y=-3

So by comparing with the theorem, let's find D, D; and D,

-o-

Solving determinant, expanding along 1% row
= D =5(6) - (7) (4)

= D=30-28
=>D=2
Again,

=2 7
= Dy = 3 6

Solving determinant, expanding along 1% row
= D1 =-2(6) - (7) (- 3)

=>D;=-12+21

=>D1=9

= D, = |f’} _g

Solving determinant, expanding along 1% row
= D, =-3(5)-(-2) (4)

=>D,=-15+8

=>D,=-7
Thus by Cramer’s Rule, we have

— D

;‘-X D

9

X = -

= 2

9

X = -

= 2
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9.9x+5y=10
3y—-2x=8

Solution:
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Let there be a system of n simultaneous linear equations and with n unknown given by
Hll}{l + alEKE + + aln}{n = bl

51X, + A;,X, + ... + 3%, = b,

1%, + A%, + ..

dy17  dp2

dz;  dj;
LetD = | |

anl anl

Let D; be the determinant obtained from D after replacing the j*" column by

by
b,
b,
Then,

DJ. DZ
X, = —,X, = =
1 D "2 D

Now, here we have
9x + 5y =10
Jy—2x=8

ey Xy =

Dy
D Provided thatD =0

So by comparing with the theorem, let's find D, D; and D-
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9 &

-2 3

Solving determinant, expanding along 1° row
= D=3(9)-(5) (-2)

= D =

=>D=27+10
=>D=37
Again,

10 &
= D, = | 5 3’|
Solving determinant, expanding along 1% row
= D, =10(3) - (8) (5)
= D;=30-40
=>D;=-10
9 10
= D, = |_2 5 |
Solving determinant, expanding along 1% row
= D, =9(8) —(10) (- 2)

=D,=72+20
= D2=92
Thus by Cramer’s Rule, we have
_D
=}X T D
—10
X = —
= 37
—10
X = —
= 37
_D;
:}F D
_ %z
=;.:’rF Y
_ %
:}y Y
10.x +2y =1
3x+y=4
Solution:
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Let there be a system of n simultaneous linear equations and with n unknown given by
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H]_]_Xl + alEKE + + aln}in = b].

a,,X; + 3;,X, + ... + 3%, = b,

a,,X; + 3%, + .. + a,,%X, = b,

dy1 dp2 din

dz;  dz; dap
LetD = i

anl anl ann

by
b,
b,
Then,
_ Dy _ D _ Dp
X1 = p %2 D -+ Xn D Provided thatD =0

Now, here we have
xt+2y=1
3x+y=4

So by comparing with theorem, now we have to find D, D; and D;

:}D=|;%

Solving determinant, expanding along 1% row
=D=1(1)-(3) (2)
=>D=1-6
=>D=-5
Again,
1 2
= Dy = |4 1

Solving determinant, expanding along 1% row
= D1 =1(1) - (2) (4)
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= D1 =1-8
=>D=-7
1 1
= Dz = |3 4
Solving determinant, expanding along 1% row
= D, =1(4) - (1) (3)

=>D,=4-3
:>D2=1
Thus by Cramer’s Rule, we have
D
=:X D
-7
X = —
== -5
7
X ==
;‘h s
— D
=:ar:!'F D
- 1
:}}’ =3
- _1
=:»3'F 5
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Solve the following system of linear equations by Cramer’s rule:

11.3x+y+2z=2
2x—-4y+3z=-1
4x+y-3z=-11

Solution:

Let there be a system of n simultaneous linear equations and with n unknown given by

3.21}{1 + 3.225{2 + . + aznxn = bz

A Xy + 3%, + ..+ A%, = by,

dyy dyp - dqp

dyy dzz .. dggp
LetD = ) ) .

anl anl ann

Let D; be the determinant obtained from D after replacing the j™ column by
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1

b,
b,
Then,
D, D, Dp
X, = = % = — ,..,X, = — .
1 D "2 D n D Provided that D=0

Now, here we have

3x+y+z=2

2x—4y+3z=-1

4x+y—-3z=-11

So by comparing with the theorem, let's find D, D;, D, and D3

3 01 1
= D=1[2 —4 3
4 1 -3

Solving determinant, expanding along 1% row

= D=3[(-4) (-3)-(3) (1)] -1[(2) (- 3) - 12] + 1[2 - 4(-4)]
=>D=3[12-3]-[-6—-12] +[2 + 16]

=>D=27+18+18

= D=63
Again,
2 1 1
= D;=|-1 -4 3
-1 T &£ 35

Solving determinant, expanding along 1% row

= D1 =2[(-4)(-3)-)1)] - 1(-1)(-3) - (-11)(3)] + 1[(-1) - (- 4)( - 11)]
= D;=2[12-3]-1[3 +33] + 1[- 1 —44]

= D;=2[9] -36-45

= D;=18-36-45

$D1=—63
Again
3 2 1
= D,=12 -1 3
4 —-11 -3

Solving determinant, expanding along 1% row
=>D,=3[3+33]-2[-6-12]+1[-22 + 4]

= D, =3[36] - 2(- 18) - 18

= D, =126
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3 1
Dg = |2 —4
= 4 1

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

Solving determinant, expanding along 1% row
=>D3=3[44+1]-1[-22+4] +2[2 + 16]
= D3 =3[45] — 1(— 18) + 2(18)

= D3=135+18 + 36

Thus by Cramer’s Rule, we have

= D3 =189
D
X = —
= D
_ —63
=" &3
=2x=—1
Dy
y=7
=
_ 126
:}F_ 63
=y=2
D
z =%
= [B]
189
7z = —
= 63
=7=3

12.x-4y-z=11

2x—-5y+2z=39
3x+2y+z=1
Solution:

Given,
x—4y—-z=11
2x—5y +2z=139
SB3x+2y+z=1

Let there be a system of n simultaneous linear equations and with n unknown given by
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a,,%; + 34.% + .+ 3%, = by

azlxl + 322){2 + ...+ aznxn = bz

An1Xy T aApaX, + oo

dyq  dyo

dz1  da:
LetD = | | .

anl an1

+ a

X, = b,

aln
azn

nn

Let D; be the determinant obtained from D after replacing the j*" column by

by
b,

b

n

Then,

D, D

Xl = E_,Xz = E_,...

Now, here we have
x—4y-z=11
2x—5y+2z=39
-3x+2y+z=1

:Xn =

Dy
D Provided that D=0

So by comparing with theorem, now we have to find D, D; and D,

1 -4
2 -5
-3 2

= D =

I
2
1

Solving determinant, expanding along 1% row
= D =1[(=5) (1) = (2) (2)] + 4[(2) (1) + 6] = 1[4 + 5(=3)]
= D=1[-5-4] +4[8] - [-11]

>D=-9+32+11
=>D=34

Again,
11 —4
= D; =39 -5
1 2

-1
2
1

Solving determinant, expanding along 1% row
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= D1 = 11[(=5) (1) = (2) (2)] + 4[(39) (1) = (2) (1)] = 1[2 (39) = (= 5) (1)]

= D;=11[-5-4] + 4[39-2] - 1[78 + 5]
= D; = 11[- 9] + 4(37) - 83
= D;=—99— 148 — 45

:>D1=—34
Again
1 11 -1
= D,=12 39 2
-3 1 1

Solving determinant, expanding along 1% row
= D;=1[39-2]-11[2+6]-1[2 +117]
= D, =1[37]-11(8)-119

= D,=-170
And,
1 —4 11
D =2 -5 39
= -3 2 1

Solving determinant, expanding along 1% row

= D3=1[-5-(39) (2)] - (- 4) [2—-(39) (= 3)] + 11[4 — (= 5)(- 3)]
=>D3=1[-5-78]+4(2+117)+11(4-15)

= D3 =—83 +4(119) + 11(- 11)

= D3=272
Thus by Cramer’s Rule, we have
Dy
=}X T D
_ T34
=" 34
=x=-1
Again,
Dz
:}, D
_ =170
=Y 34
=y=—"5
z = 22 =(272/34)=8

13.6x+y-3z=5
Xx+3y—-2z=5
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2x+y+4z=8
Solution:
Given
bx+y—3z=5
X+3y—2z=5
2x+y+4z=8

Let there be a system of n simultaneous linear equations and with n unknown given by
311}{1 + alg}{E + wan + aln}{n = bl

3.21}11 + 3.22}{2 + ann + aznxn = bz

a,1X, + 0%, + .o+ g%, = by

dyq A32 - dyp

dz; dzz .- dap
LetD = | | : :

anl anl ann

x =21 . _ D x — Dn
1 p 72 *rfm T b Provided that D=0

Now, here we have

6x+y—3z=5

X+3y—2z=5

2x+y+4z=8

So by comparing with theorem, now we have to find D, D; and D,
6 1 -3

= D=1 3 -2
2 1 4

Solving determinant, expanding along 1°* Row
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= D=6[(4) (3) - (1) (- 2)] - 1[(4) (1) + 4] - 3[1 - 3(2)]

= D=6[12+ 2] - [8] — 3[- 5]

=>D=84-8+15

=>D=91

Again, Solve D; formed by replacing 1% column by B matrices
Here

5
B =15
8
5 1 -3
= D; =[5 3 -2
8 1 4

Solving determinant, expanding along 1% Row

= D1=5[(4) (3) - (= 2) (1)] - 1[(5) (4) — (= 2) (8)] = 3[(5) = (3) (8)]
= D; = 5[12 + 2] - 1[20 + 16] — 3[5 — 24]

= D; =5[14] - 36 -3(-19)

=>D,;=70-36+57

=D;=91

Again, Solve D, formed by replacing 1 column by B matrices
Here

5
B=|5
8

6 5 -3

= D, = 1|1 5 -2

2 8 4

Solving determinant

= D, = 6[20 + 16] — 5[4 — 2(— 2)] + (- 3)[8 — 10]

= D, =6[36] —5(8) + (—3) (- 2)

= D, =182

And, Solve D; formed by replacing 1 column by B matrices
Here

5

B = |5

8
6 1 5
D; =[1 3 5
o 2 1 8
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Solving determinant, expanding along 1°* Row
= D3 =6[24-5]-1[8-10] + 5[1 - 6]
= D3=6[19] - 1(- 2) + 5(- 5)

= D3=114+2-25

Thus by Cramer’s Rule, we have

= D3=91
_ Dy
#X__D
91
X = —
= 91
=x=1
_D;
:F__D
_ 182
iy__al
=y=2
_ D
#z-— b
91
7 = —
= 91
=z=1
14.x+y=5
y+z=3
Xx+z=4
Solution:
Givenx+y=5
y+z=3
XxX+z=4

Let there be a system of n simultaneous linear equations and with n unknown given by

a,,%; + a4.%, + ..+ 3%, = by
Ay, %, + Ay%, + - + A%, = by

ap Xy, + 3%, + ...+ a,X, =Db
d11

LetD =

an1

dy2
dzs

nl

n
aln
aZn

nn
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Let D; be the determinant obtained from D after replacing the j" column by

by
b,
by,
Then,
D, Dy Dn
=9 %2 T % T D oprovided that D = 0
Now, here we have
X+y=5
y+z=3
X+z=4
So by comparing with theorem, now we have to find D, D; and D,
1 1 0
= D=0 1 1
1 0 1

Solving determinant, expanding along 1°* Row

= D=1[1]-1[-1] +0[-1]

=>D=1+1+0

=>D=2

Again, Solve D; formed by replacing 1 column by B matrices
Here

5

B = |3

4
5 1 0
= D,=(3 1 1
4 0 1

Solving determinant, expanding along 1t Row

= D1 =5[1] - 1[(3) (1) — (4) (1)] + O[O — (4) (1)]

= D;=5-1[3-4] +0[-4]

=D;=5-1[-1]+0

=>D1=5+1+0

=>D1=6

Again, Solve D, formed by replacing 1 column by B matrices
Here
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5
B = |3
4

1 5 0

= D,=1[0 3 1

1 4 1

Solving determinant

= D,=1[3-4]-5[-1]+0[0-3]

=>D,=1[-1]+5+0

= Dz =4

And, Solve Ds; formed by replacing 1°t column by B matrices
Here

5

B = |3

4
1 15
D=0 1 3
- 1 0 4

Solving determinant, expanding along 1°* Row
= D3=1[4-0]-1[0-3] +5[0—-1]
= D3=1[4] - 1(—3) + 5(—1)

=>D3=4+3-5
:>D3=2
Thus by Cramer’s Rule, we have
_ D
=:-X_ D
&
X = -
= 2
=x=3
_ Db
=}F_ D
_ ¢z
=}F_2
=y=2
_ D
=}z_ D
2
Z= -
=3 2
=z7=1
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15.2y-3z=0
x+3y=-4
3x+4y=3
Solution:
Given
2y—-3z=0
Xx+3y=-4
3x+4y =3

Let there be a system of n simultaneous linear equations and with n unknown given by
a,,%; + 342%, + ..+ 3%, = by

321){1 + HEEXE + ...+ aznxn = bz

dp1¥y + dpa2Xz + + dpnXn = bn
d11  dq2 din

LetD = |72t 722 “2n
dpi1 4nm dnn

Let D; be the determinant obtained from D after replacing the j* column by
by
b,
b

n

Then,

X, = 2 x, = 2= x, = 2n
1 D "2 p 'rom D ProvidedthatD =0
Now, here we have

2y—-3z=0

Xx+3y=—4

3x+4y =3

So by comparing with theorem, now we have to find D, D; and D,
0 2 -3

= D=11 3 0
3 4 0
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Solving determinant, expanding along 1°* Row

= D =0[0] - 2[(0) (1) - 0] —3[1 (4) -3 (3)]
=>D=0-0-3[4-9]

=>D=0-0+15

=>D=15

Again, Solve D; formed by replacing 1% column by B matrices
Here

0
B = |-4
3

0 2 -3

= D, =[|-4 3 0

3 4 0

Solving determinant, expanding along 1°* Row

= D1 =0[0] - 2[(0) (- 4) — 0] - 3[4 (- 4) - 3(3)]
=D;=0-0-3[-16-9]

= D;=0-0-3(-25)

=>D;=0-0+75

=>D1=75

Again, Solve D, formed by replacing 2" column by B matrices
Here

0
B =|—-4
3
0 0 -3
= D,=11 —4 0
3 3 0

Solving determinant

= D, =0[0] - 0[(0) (1) —0] = 3[1 (3) —3(-4)]
=>D,=0-0+(—-3)(3+12)

= D,=-45

And, Solve D; formed by replacing 3™ column by B matrices
Here
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0

B = [-4

3
02 0
D;=|1 3 —4
N 3 4 3

Solving determinant, expanding along 1°* Row

= D3 = 0[9 - (~ 4) 4] - 2[(3) (1) - (- 4) (3)] + O[1 (4) - 3 (3)]
= D3 =0[25]-2(3+12)+0(4-9)

=>D;=0-30+0

= D3;=-30
Thus by Cramer’s Rule, we have
- D
= D
75
X = —
= 15
=>X=5
y = Pz
= [N]
— _‘L_
=;.:[’rF T
=y=—23
; — D
— D
—30
Z=——
= 15
=1=—2

16.5x-7y+z=11

6x—-8y—-z=15
3x+2y—-6z=7
Solution:
Given
5x—-7y+z=11
6x—8y—-z=15
3x+2y—62=7

Let there be a system of n simultaneous linear equations and with n unknown given by

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 6

m BYJ U'S Determinants

The Learning App

a,,%; + a;,% + ...+ a; %, = by

Hzl}{l + 322}{2 + + Hzn}{n = bg

a,1Xy + 2%, + ..+ 3%, = b,

dyp dyz e Ayp

dzq; dzz - Ay
LetD = ) ] .

anl an1 ann

Let D; be the determinant obtained from D after replacing the j*" column by

by

b,

by
Then,

_ Db, __ Dy _ Dy
1 =35 :% =5 % = 3 provided th
Provided that D =0

Now, here we have

5x-7y+z=11

6x—8y—z=15

3x+2y—6z2=7

So by comparing with theorem, now we have to find D, D; and D,
5 =7 1

= D=6 -8 -1
3 2 -6

Solving determinant, expanding along 1t Row

= D =5[(-8) (- 6) — (- 1) (2)] - 7[(- 6) (6) — 3(- 1)] + 1[2(6) — 3(~ 8)]
= D=5[48+2]-7[-36+3] +1[12 + 24]

= D=250-231+36

= D=55

Again, Solve D; formed by replacing 1% column by B matrices

Here

11

15
7

B =
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11 -7 1
= D; =15 -8 -1

7 2 —6

Solving determinant, expanding along 1% Row

= D1 =11[(=8) (= 6) = (2) (= 1)] = (= 7) [(15) (= 6) = (= 1) (7)] + 1[(15)2 = (7) (- 8)]

= D;=11[48 + 2] + 7[-90 + 7] + 1[30 + 56]

= D; = 11[50] + 7[- 83] + 86

= D, =550-581 + 86

= D1 =55

Again, Solve D, formed by replacing 2" column by B matrices
Here

11
B = |15
7
5 11 1
= D, =16 16 -1
3 7 —6

Solving determinant, expanding along 1% Row

= D, =5[(15) (- 6) - (7) (- 1)] - 11 [(6) (- 6) — (= 1) (3)] + 1[(6)7 — (15) (3)]
= D,=5[-90+7]-11[-36+ 3] + 1[42 — 45]

= D,=5[-83]-11(—-33)-3

= D,=-415+363-3

= D,=-55

And, Solve D; formed by replacing 3™ column by B matrices

Here

11
B = |15
7
5 =7 11
D; =6 —8 15
= 3 2 7

Solving determinant, expanding along 1°* Row

= D3 =5[(-8) (7) - (15) (2)] - (= 7) [(6) (7) — (15) (3)] + 11[(6)2 — (- 8) (3)]
= D3=5[-56-30]—(=7)[42—-45] + 11[12 + 24]

= D3 =5[-86] + 7[- 3] + 11[36]

= D3=-430-21+396

= D3=-55

Thus by Cramer’s Rule, we have
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gD
= ib]
55
¥y = =
= 35
=x=1
_ D
=}F_D
_—55
AT
=y=-—1
, — D
= D
—33
7 o= —
= 55
=2z7=-1
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