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Exercise 6.1 Page No: 6.10

1. Write the minors and cofactors of each element of the first column of the following
matrices and hence evaluate the determinant in each case:

N[5 20
(‘)A_[n —1}

1 —3 2 1 a be
. [-1 4] Gi)A = |4 —1 2|(iv)A= |1 b ca
(”)A_[2 3} 3 5 2 1 ¢ ab

2 -1 0 1

02 6 a h g, ... |-3 0 1 =2
(WA= 1[15 0| ()a=|n b £ PDA4=11 1 1 1
371 f f c 2 -1 5 0
Solution:
Solution:

(i) Let M;; and C;; represents the minor and co—factor of an element, where i and j
represent the row and column.The minor of the matrix can be obtained for a particular
element by removing the row and column where the element is present. Then finding the
absolute value of the matrix newly formed.

Also, C; = (-1)" x M;;
Given,

a= [ 2]

0 -1
From the given matrix we have,
M,, =-1
M,, =20

Cy=(-1)"" x My,
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Cz1 = (=1)*"" x My,

=20 x -1

=-20

Now expanding along the first column we get
|A] =ay; x Cqy + ay% Cyy

= 5x (1) + 0 x (-20)

=5

(ii) Let M;; and C;; represents the minor and co—factor of an element, where i and j
represent the row and column. The minor of matrix can be obtained for particular element
by removing the row and column where the element is present. Then finding the absolute
value of the matrix newly formed.

Also, Cij = (—1)i+j X Mij

Given
—1 4
a=[, 3
2 3
From the above matrix we have
M,=3
M,, =4

Cy = (-1)"" x My,

=1x%x3
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C,=(-1)*"x4

=-1%x4

=-4

Now expanding along the first column we get
|A] = a4 X Cyy + 2% Cyy

=—1x 3+ 2 x (-4)

=-11

(iii) Let M;; and C;; represents the minor and co—factor of an element, where i and j
represent the row and column. The minor of the matrix can be obtained for a particular
element by removing the row and column where the element is present. Then finding the
absolute value of the matrix newly formed.

Also, Cij = (—1)i+j X Mij

Given,
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A=4 -1 2

3 5 2

1 -3 2]

From given matrix we have,
-1 2

=My, = | ; 2]

My =—1x2 —5x2

M =-12
-3 2

3 2

Mz = —3%x2 —5x2

Mz =-16

-3 E]

= My, = [_1 2

M, = -3 x 2 — (—1) x 2
M;, =4

Cyy = (=1)"" x My,
=1x-12

=12

Cz = (—1)" x My
=-1x%x-16

=16

Cs = (-1)°"" x M,

=1x-4
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=-4

Now expanding along the first column we get
|A] = ay x Cyy + @z% Cyyt @z % Cyy

=1%x (-12) + 4 x 16 + 3x (-4)

=-12 + 64 -12

=40

(iv) Let M; and C; represents the minor and co—factor of an element, where i and j
represent the row and column. The minor of the matrix can be obtained for a particular
element by removing the row and column where the element is present. Then finding the
absolute value of the matrix newly formed.

Also, C; = (-1)" x M;

Given,
1 a bc
A=|1 b «ca
1 ¢ ab
b ca
M ==
= M [n: ab]

Miyi=bxab—cxca
M;; = ab? —ac?

¢

= M21= [
M:;=axab—-cxhbc
M21=32b—czb

ca

= Ma1 = [E ca

M;,=axca-b xbc
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M;, = a’c — b%c

Ci = (=1)"" x My,

=1 x (ab? — ac?)

= ab? - ac?

Cz1 = (—1)*" x My,

= -1 x (a’b — c?b)

=c’b - a%b

Cs1 = (—1)*" x M,

=1 x (a’c — b%c)

= a’c - b%c

Now expanding along the first column we get
|A] = ay x Cyy + @z% Cyyt @3 % Cyy

= 1x (ab? — ac?) + 1 x (c?b — a’b) + 1% (a’c — b%c)
= ab? — ac? + c’b — a’b + a’c — b%c

(v) Let M;; and C; represents the minor and co—factor of an element, where i and j
represent the row and column. The minor of matrix can be obtained for particular element
by removing the row and column where the element is present. Then finding the absolute
value of the matrix newly formed.

Also, C; = (-1)" x M;

Given,
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A=1|1 5 0

3 7 1

DZ&]

From the above matrix we have,
5 0
M., =
= My [-? 1

My =5x1 —7x0
My =5

N

Mo = 2%1 — 7%6
Mj, =—40

= M5, = [E g]

M,, = 2x0 — 5x6
M;, =-30

Cy = (=1)"" x My,
=1x5

=5

Cor = (-1)*" x My,
=-1x-40

=40

Csi = (1) x My,

=1x-30
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=-30

Now expanding along the first column we get
|A] = ay x Cyy + @z% Cyyt @z % Cyy

=0x 5+ 1 x40+ 3x (-30)

=0+40-90

=50

(vi) Let M;; and C; represents the minor and co—factor of an element, where i and j
represent the row and column. The minor of matrix can be obtained for particular element
by removing the row and column where the element is present. Then finding the absolute
value of the matrix newly formed.

Also, C; = (-1)" x M;

Given,
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A=

a h
h b ?]
g f ¢
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From the given matrices we have,

= My, = [? ﬂ

Myy=bxc—fxf
M11=bC—f2

S

M11=h><c—f><g
ng_:hC—fg

w3 4

M;;=hxf-bxg
M;, = hf — bg

Cy = (=1)"" x My,
=1 x (bc- f?)

= bc- f?

Cz = (1) x My
=—-1 x (hc - fg)
=fg-hc

Cs = (—1)°"" x M,

=1 x (hf - bg)
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= hf - bg

Now expanding along the first column we get
|A] = ay x Cyy + @z% Cyyt @z % Cyy

= ax (bc- f?) + hx (fg — hc) + gx (hf — bg)

= abc- af? + hgf — h’c +ghf — bg?

(vii) Let M;; and C;; represents the minor and co—-factor of an element, where i and j
represent the row and column. The minor of matrix can be obtained for particular element
by removing the row and column where the element is present. Then finding the absolute
value of the matrix newly formed.

Also, Cij = (—1)i+j X Mij

Given,
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From the given matrix we have,

0 1 -2
>M,=|1 -1 1
-1 5 0

M1 =0(-1x0-5x1)-1(1x0—(-1) x 1) + (=2) (1 x 5= (1) x (1))
Mpy1=—9
-1 0 1
=}M21=[1 -1 1]
-1 5 0
Mz =—1(-1x0-5x1)-0(1x0—(-1)x1)+1{1x5—(-1) x(-1))

Mz =9
-1 0 1
=}M31: 0 1 -2
-1 &5 0

M, =—1(1% 0 —5x (=2)) — 0(0 % 0 — (—1) % (—2)) + 1(0 x 5 — (=1) x 1)

M, = -9
-1 0 1

= M41= ﬂ 1 _2
1 -1 1

My ==1(1%1 = (-1) x (-2)) = 0(0 x 1 =1 x (=2)) + 1(0 x (-1) =1 x 1)
M, =0

Cy = (-1)"" x My,
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=-9

Cz = (=1)*"" x My

=-1%x9

=-9

Cs = (=1)*" x M,

=1%x-9

=-9

Cu = (-1)"" x M,

=—1x%x0

=0

Now expanding along the first column we get
|A] = ay x Cyy + @y % Cyyt @3 % Cyy + @y % Cyy
=2x%x(-9)+(-3)x-9+1x(-9)+2x0
=-18+27-9

=0

2. Evaluate the following determinants:

cos 157 sin 15"
sinT5" cos 75°

cos? —sinf@
ginf® cos@

(2)

T -7 ..
xr bxr + 1‘ (i1)

‘ (ii4)

at+ib e+ id

)| Ly id a—ib

Solution:

(i) Given
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T -7
r Hr+1

= |Al=x(5x+1)-(-7) x

|A] = 5x2 + 8x
(ii) Given

cos® —sind
sinf cos@

= |A| =cos 0 x cos 0 — (—sin 8) x sin 0
|A| = cos?0 + sin?@
We know that cos?8 + sin?0 = 1
|A] =1
(iii) Given
(i) c-:.us 152 sin 15"'{]]I
8inTH" cosTH
= |A] = cos15° x cos75° + sin15° x sin75°
We know that cos (A—B) = cos Acos B + Sin Asin B

By substituting this we get, |A| = cos (75 — 15)°

|A] = cos60°
|A]=0.5
(iv) Given

a+ib e+ id

V)| _ . 4id a—ib
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= |A| = (a +ib) (a —ib) — (c + id) (—c + id)
=(a+ib)(@a—ib) + (c+id) (c—id)
=a?-i?b%+c?—i*d?

We know that i = -
=a’—(-1)b?+c?—(-1)d?
=a?+b?+c?+d?

3. Evaluate:

2 3 7/

13 17 5
15 20 12

Solution:

Since |AB|= |A||B]

2 3 7
Al =113 17 &

15 20 12

17 5 13 5 13 17
Al=2 —3 +7
14l 20 12 15 12| |15 20

=2(17 x 12-5x20) - 3(13 x 12 =5 x 15) + 7(13 x 20 — 15 x 17)
=2 (204 — 100) — 3 (156 — 75) + 7 (260 — 255)

= 2x104 — 3x81 + 7x5

= 208 — 243 +35

=0

Now |AJ* = |A|x|A|

|AI*=0
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4. Show that

sin 10" —cos 10°
sin 80" cos 807

Solution:

Given

sin 10" —cos 107
sin 80" cos 807

Let the given determinant as A

Using sin (A+B) = sin A x cos B + cos A x sin B
= |A] = sin 10° x cos 80° + cos 10° x sin 80°
|A| = sin (10 + 80)°

|A] = sin90°

Al =1

Hence Proved

2 3 =5
5. Evaluate| 7 1 —2| by two methods.
-3 4 1
Solution:
Given,
2 3 =5
|Al=|7 1 -2
-3 4 1

Expanding along the first row
1 -2 7 =2
|A|—2|4 1|_3|—3 1

_5|—?3 -:ﬂlf
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=2(1x1-4x%x(=2))=3(7%x1—-(-2) x (=3))=5(7 x4 -1 x (-3))
=2(1+8)—3(7-6)—5(28 + 3)

=2x9-3%x1-5x31

=18-3-155

=-140

Now by expanding along the second column

-5
—2

lal=2[, =713 7l-3f
=21 x1-4x(=2))=7(3 x 1 -4 x (-5)) = 3(3 x (-2) — 1 x (-5))
=2(1+8)—7(3+20)—3 (-6 +5)

=2x9-7x23-3x(-1)

= 18— 161 +3

=140

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

0 sina —coso
6. Evaluate : A = |—sina 0 sin3
cosax —sing3 0
Solution:
Given
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0 sinad  —cosd
A =|—sina 0 sin 8
cosa  —sinf3 0

Expanding along the first row

0 sin —Si i —sina 0
|A] = []I| . B| —sina| oA 5111|'3| — EDS[I| .
—sinfp 0 COS o 0 cosa —sinf

= |A] =0 (0 — sinB (-=sinB)) —sina (—sina x 0 — sinf} cosa) — cosa ((—sina) (—sinf) — 0 x cosa)
|[A] = 0 + sina sinf cosa — cosa sina sinf

Al =0

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

Exercise 6.2 Page No: 6.57

1. Evaluate the following determinant:

1 3 5 67 19 21 a h g 1 —3 2
(fi‘-) 2 6 10 (ii) 39 13 14 (iii) h b f (fi:v) 4 -1 2
31 11 38 81 24 26 g f e 3 5 2
1 3 9 27
1 4 9 6 3 —2 (m';i';) 3 9 27 1
(U)4 9 16 (m':) 2 -1 2 9 27 1 3
9 16 25 —10 5 2 27T 1 3 9
102 18 36
(Uiii) 1 3 4
17 3 6
Solution:
(i) Given
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1 3 5 1 3 5
LletA=|2 6 100 =2|1 3 5
31 11 38 31 11 38
Now by applying, R.—> Rz — Ry, we get,
1 3 5
1 3 5 =2A=210 0 o =20
31 11 38| 50,° —
(i) Given
67 19 21
39 13 14
81 24 26
67 19 21
Let A = |39 13 14
81 24 26

By applying column operation C; = C; —4 C3, we get,

4 19 21
-3 13 14
-3 24 26

= A =

Again by applying row operation, R; = R; + Rz and Rs—> R; — R;, we get

1 32 35
=A=|-3 13 14
0 11 12

Now, applying R = Rz + 3 Ry, we get,

1 32 35
=A =10 109 119
0 11 12

= 1[(109) (12) — (119) (11)]
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=1308 — 1309

=1

So, A=-1

(i) Given,

a h g

h b f

g f ¢
a h g

LetA =|h b f
g f ¢

=a (bc — ) — h (hc —fg) + g (hf — bg)
= abc — af? — ch? + fgh + fgh — bg?

= abc + 2fgh — af? — bg? — ch?

So, A = abc + 2fgh — af? — bg? — ch?

(iv) Given
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1 -3 2
=14 -1 2
3 5 2
, B
LetA =14 -1 2
3 5 2

By taking 2 as common we get,

1 -3 1
=A=214 -1 1
3 5 1

Now by applying, row operation Rz - Rz — R; and Rz - R3 — Ry, we get

1 -3 1
=A=2|3 2 0
2 8 0
=2[1(24-4)] =40
So, A=40
(v) Given
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1 4 9
LetA =14 9 16
9 16 25

By applying column operation Cs—= Cs — C;, we get,

1 4 5
=A=|[4 9 7
9 16 9

Again by applying column operation C; - C; + Cy, we get,

1 5 5
4 13 7
9 25 9

= A =

Now by applying C;—=> C; —5C; and C; —Cs — 5C; we get,

1 4 9 1 0 0
LetA = |4 9 16| =A=|4 -7 -—13
9 16 25 9 -20 -36

=1[(=7) (- 36) — (= 20) (- 13)]
= 252 — 260

=—8

So,A=-8

(vi) Given,
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6 -3 2
2 -1 2
—-10 5 2
6 -3 2
LetA=|2 -1 2
—-10 5 2
Applying row operations, Ry = R;1 — 3Rz and Rs - Rs + 5R; we get,
0 0 —4
=A=12 -1 2|=20
0 0 12
So,A=0
(vii) Given
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1 3 9 27
3 9 27 1
9 27 1 3
27 1 3 9
1 3 9 27
3 9 27 1
Letd =19 57 1 3
27 1 3 9
1 3 32 33
3 32 33 1

= A =
32 32 1 3
3* 1 3 3°

Applying C; & Cy + G + G5 + Gy, we get,

+3+32+3 3 32 3
LA = +34+32+3% 32 33 1
+3+324+3 3% 1 3
+3+3*+3 1 3 3°

o e

1 3 32 33
1 32 3 1
1 3% 1 3
1 1 3 32

=A=(1+3+ 3%+ 3%
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Now, applying Rz = R2— Ry, Rz = Rz —R1, Rs = Rs — Ry, we get

1 3 32 33
2 3 2 3
( )D 3*-3 1-3%2 3-3°
0 1-3 3-3%2 32-3°
6 18 -—-26
=A=(1+3+3"+3%|24 -8 —-24
-2 —6 —18
3 -9 13
=A=(1+3+3>+3%)2%12 4 12
-1 3 9
Now, applying Ry = R1 + 3Rs
0 0 40
=A=(1+3+3%+3%2%12 4 12
-1 3 9
Now, applying Ry = R1 + 3R;
0 0 40
=A=(1+3+3%+3%)2%12 4 12
-1 3 9

= (1 + 3 + 3% + 3%)23[40(36 — (—4))]
= (40) (8) (40) (40) = 512000

S50, A =512000

(viii) Given,
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102 18 36
1 3 4
17 3 6
102 18 36
LetA =] 1 3 4
17 3 6
17 3 6
=A=6[1 3 4
17 3 6
Applying Rs - Rs — Ry, we get,
17 3 6
=A=6|1 3 4 =20
0 0 0
So, A=0

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

2. Without expanding, show that the value of each of the following determinants is zero:

L a? be
T
8 2 7 6 3 -2 2 3 7|(iw)|3 b ac
(i) |12 3 5| ()| 2 —1 2| (i) |13 17T 5
16 4 3 —10 5 2 15 20 12 : c® ab
a+b 2a+b 3a+b 1 a a®—be 49 1 6
(v) |2a+b 3a+b 4a+b|(vi)|l b b%—ac|(vii) |39 7 4
d4a+b S5a+b 6a+b 1 ¢ ¢ —ab 26 2 3
12 22 32 42
0 = 1436()22324252
(viii) |—z 0 z|(iz)|7 35 4| ‘" |32 42 52 @2
—y —=z 0 3 17 2 4% 5% g% T2
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a b c (2T +27%)2 (2 —27%)2 1
(xi) la+2x b+2y c+ 2z| (xii) (3 +37%)% (3= —-3"7)2% 1
x y z (4°+477)2 (4~ —477)2 1
sina cosa cos(a 4+ §) sin?23°  sin%67° cos180°
(ziii) |sinB cosB cos(B + 8)| (zviv) |[—sin?67° —sin?23° cos?180°
siny cosy cos(vy+ d) cosl180°  sin%23°  sin?67°
cos(x+y) —sin(x+y) cos2y
(xv) sinx CcOST siny
—CoSsT sina —Cosy

VvV23+v3 V5 V5
(zvi) /15 4+ v46 5 /10
3+vV115 V15 5

sin’A cotA 1
(zwvii) sin’B cotB 1| where A, B,C are the angles of AABC
sin’C cotC 1

Solution:

(i) Given,
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8 2 7
12 3 5
16 4 3

8 2 7
12 3 5
16 4 3

Let A =

Now by applying row operation Rs = R; — R, we get

8 2 7
=A=112 3 5
4 1 -2

Again apply row operations R; - R; — Ry, we get

8 2 7
=A=1(4 1 -2
4 1 -2

As, Rz = Rs, therefore the value of the determinant is zero.

(i) Given,
6 -3 2
LetA =2 -1 2
—-10 5 2
Taking (— 2) common from C; in above matrix we get,
-3 -3 2
=A=|-1 -1 2
6 -3 2 5 5 2
Let A = — . .
: _ziﬂ 51 g As, C; = G, hence the value of the determinant is zero.
(iii) Given,
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2 3 7
13 17 5
15 20 12
2 3 7
Let A = |13 17 5
15 20 12

Now by applying column operation C; = C3 — C;, we get

2 3 7
=A=113 17 5
2 3 7

As, R1 = Rs, s0 value so determinant is zero.

(iv) Given,
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1/a a* bc
1/b b* ac
1/c c* ab
1/a a® bc
Let,A = |1/b b? ac
1/c ¢? ab

Multiplying Ry, R; and Rs with a, b and c respectively we get,

1 a® abc
=A=|1 b® abc
1 ¢® abc

Now by taking, abc common from C; gives,

1 a* 1
=A=|1 b® 1
1 ¢® 1

As, C; = G5 hence the value of determinant is zero.

1 a® abc
=A =1 b® abc
1 ¢® abc

Now by taking, abc common from C; gives,

1 a° 1
=A=1|1 b® 1
1 ¢ 1

As, C1 = Cs hence the value of determinant is zero.

(v) Given,
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a+b 2a+b 3a+b
2a+b 3a+b 4a+Db
43 +b 5+b 6a+b

a+b 223+b 3a+0b
2a+b 3a+b 4a+b
4a+b 5a+b 6a+b

Let, A =

Now by applying column operation C; = Cz — Gy, we get,

a+b 2a+b a
2a+b 3a+b a
43+ b ha+b a

= A =

Again applying column operation C;—C; — C; gives,

a+b a a
2a+b a a
4a+b a a

= A =

As, C; = G5, so the value of the determinant is zero.

(vi) Given,
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1 a a’—bhbc
1 b b?-ac
1 ¢ c?2—-ab

1 a a*—bc
Let A = |1 b b?-ac
1 ¢ c*—ab
1 a a? 1 a bc
=A=11 b b*—-|1 b ac
1 ¢ c? 1 ¢ ab

Applying R:—=>R; — R: and Rs = Rz — Ry, we get,

1 a bc

0 b—a (a—b)c
0 c—a (a—c)b

1 a a’

0 b—a b*-a?
0 c—a c?—a?

= A =

Taking (b —a) and (c — a) common from R; and Rz respectively,

1 a a° 1 a bc
=A=(b—-a)(c—a)lo0 1 b+a|l—-(b—3a)(c—a)lo0 1 -—c
0 1 c+a 0 1 —b

=[(b—a)(c—a)][[c+a)—(b+a)—(—h+c]]
=[(b—a)(c—a)][c+a+b—a—-b—C]
=[(b—a)(c—a)][0]=0

(vii) Given,
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49 1 6
39 7 4
26 2 3

49 1 6
39 7 4
26 2 3

Let A =

Now by applying column operation, C;2>C; — 8Cs we get

1 1 6
77 4
2 2 3

= A =

As, C; = C; hence, the determinant is zero.

(viii) Given,
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0 x vy
-x 0 z
-y —z 0
0 x vy
LetA =|-x 0 =z
-y —z 0

Multiplying Cy, C; and Cs with z, y and x respectively we get,

1 0 Xy ¥

= A = (—) —xz 0 ZX

Now, taking y, x and z common from R, R; and Rz gives,
1 0 X X

= A = (—) -z 0 z

Applying C; - C; — G5 gives,
1 0 X X

As, C; = G, therefore determinant is zero.

(ix) Given,
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1 43 6
7 35 4
3 17 2

1 43 6
7 35 4
3 17 2

Let A =

Applying C;—>C; — 7C;, we get

1 1 6
7 7 4
3 3 2

= A =

As, Cy = G, hence determinant is zero.

As, C, = C,, hence determinant is zero

(x) Given,

élndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

4_2 52 62 ?2
12 22‘. 32 4_2‘.
Let A — 22‘. 32 4_2 52

32 4_2 52 62

42 52 62 ?2

Now we have to apply the column operation C3—>Cs — C;, and C4—=>Cy — Cy, then
we get,

12 22. 32 _ 22‘. 4_2. _ 12
22 32‘. 4_2 _ 32 52‘. _ 22
= A = 32 42 £2_42 g2_ 32
4_2 52. 62 _ 52‘. ?E‘. _ 4_2
12 22 5 15
22 32 7 21
=A= 1, )
3© 4 9 27
42 5% 11 33

Taking 3 common from Cs we get,

12 22 5 5§
_ 3 22 32 7 7
32 42 9 g
42 52 11 11

As, C3 = C4 so, the determinant is zero.

(xi) Given,
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a b c
LetA =|a+2Xx b+ 2y c+ 2z
X y Z
a b C
LetA = |a+2x b+ 2y c+ 2z
X N Z

Now by applying, C—=>C; + C; and G>Cs + Cy, we get

a b C
2a+ 2x 2b + 2y 2c + 2z
a+ x b+y c+ z

= A =

Taking 2 common from R; we get,

a b C
a+x b+y c+1z
a+x b+y c+z

=A=2

As, Rz = R, hence value of determinant is zero.

(xii) Given,
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(zx + 2—_1(]2 {21_ 2—1)2 1
(3_11: + 3—1]2 {31_ 3—1)2 1
(4__11: + 4_—_11:]2 {4_1(_ 4_—3:)2. 1

(Ex + 2—1{)2‘. (zx_ 2—_1()2 1
Let, A = [(3* + 37%)% (3*—=37%?% 1
(4_1{ + 4_—1{)2‘. (4_3:_ 4_—3:)2 1
27 + 277 2 224 2772 1

3% £ 37 4+ 2 34372 1
4% + 47 + 2 4+ 472 1

= A =

By applying, column operation C;—>C; — C;, we get

4 22 +27%-2 1
4 37 +377%-2 1
4 4% +477%-2 1

= A =

1 2% +27%-2 1
1 3% +3%-2 1
1 4% +47-2 1

=A=4

As C; = G5 hence determinant is zero.

(xiii) Given,
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sina cosa cos(a + &)
sinf cosf cos(p + &)
siny cosy cos(y + &)

sina cosa cos(a + &)
Let,A = [sinff cosp cos(f + &)
siny cosy cos(y + &)

Multiplying C; with sin 6, C; with cos 6, we get

sinasind cosacosd cos(a + &)
= A = ————— |sinfsind cosPfcosd cos(f + &)
sind cosd sinysind cosycosd cos(y + §)

Now, by applying column operation, C;—>C; — Cy, we get,

1 sinasind cosacosd—sinasind cos(a + &)

= A = —————|sinfsind cosfcos§—sinfsind cos(f + §)
sind cosd | _. : . .

sinysind cosycosd—sinysind cos(y + 8)

1 sinasind cos(a + &) cos(a + &)
= A= ———|sinfsind cos(f + &) cos(p + &)
Sind cosd sinysind cos(y + &8) cos(y + §)

As C; = G5 hence determinant is zero.

(xv) Given,
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cos(x +y) —sin(x +y) cos2y
sinx COSX siny
— COSX sinx —CoSsy
cos(x + y) —sin(x + y) cos2y
Let A = sinx COSX siny
— COSX sinx —COSVy

Multiplying R; with sin y and R; with cos y we get,

1 cos(x + y) —sin(x +y) cos2y

= A = —— | sinxsiny cosxsiny sin® y

siny cosy 5 5
—COSXCOSY  SInX“cosy  —cCO8“y

Now, by applying row operation R;—=R: + Rs, we get,

1 cos(x + y) —sin(x + vy) cos 2y
= — |sinxsiny —cosxcosy cosxsiny + sinxcosy sin’y —cos®y
sinycos ,
yeosy — COSXCOSY sinxXcosy —cos®y

Taking (— 1) common from Rz, we get

Taking (— 1) common from Rz, we get

1 cos(x + y) —sin(x + y) cos2y
= —|-sinxsiny + cosxcosy —(cosxsiny + sinxcosy) —sin’y + cos®y
Sy cosy — COSXCOSY sinx cosy —cos’y
B cos(x + y) —sin(x +y) cos2y
=2A=————|cos(x+y) -—sin(x+y) cos2y
siny cosy

—COSXCOSy  sinxcosy  —cos’y

As R; = R; hence determinant is zero.

(xvi) Given,
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V23 + V3 V5 5
V15 + V46 5 10
3+ 115 V15 5

V23 + V3 V5 V5
V15 + V46 5 10
3 + 115 V15 5

Multiplying C; with ¥3 and Cs; with V23 we get,

V23 + V3 V15 V115
=A = |\15 + V46 5V3 230
3 + V115 45 523

V23 + V3 V5(v3) V5(v23)
= A = V15 + V46 V5(v15) +5(V46)
3 +V115  V5(3) V5(V115)

Now taking v5 common from C; and Cs we get,

V23 + V3 (V3) (V23)
V15 + V46 (V15) (V46)
3+ V115 (3) (V115)

Applying C;=>Ca + G5

Let A =

= A = V55

Applying C;—=>C + G5

V23 +43 V23 + V3 (V23)
V15 + V46 V15 + Va6 (V46)
3 +V115 3 + V115 (V115)

As C; = G hence determinant is zero.

=A=25

(xvii) Given,

L
nt
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sinA cotA 1
sin’B cotB 1
sin®C cotC 1

sinA cotA 1
Let, A = |sin’B cotB 1

sin”C cotC 1
Now,

A =sin? A (cot B—cot C) — cot A (sin® B —sin® C) + 1 (sin’B cot C—cot B sin® C
As A, B and C are angles of a triangle,
A+B+C=180°

A =sin® A cot B —sin? A cot C—cot A sin? B + cot A sin’C + sin’B cot C—cot B
sin® C
By using formulae, we get

sind sinB  sinC

a b
b? 4+ ¢c? — a? a? + c? — b? a? + b? — c?

A= ’ B= , C:
Cos 2 be cos 2 ac Cos 2ab

A=0
Hence proved.

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

Evaluate the following (3 — 9):

a b+ e a?
3.b e+a b?
c a-+b c?
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Solution:
Given,
a b+c¢ a?
b c+a b?
c a+b c?
a b+c a®
LetA =|b c+a b2
c a+b c?

Now by applying column operation G;=>C; + C;

a b+c+a a
b c+a+b b?
c a+b+c c?

= A =

Taking, (a + b + c) common,

a 1 a
=A=((a+b+cb 1 b?
c 1 c?

Again by applying row operation R;—»Rz; — Ry, and Rs—>R; — R:

a 1 a’
b—a 0 b?-a?
c—a 0 c?-2a?

=A=(a+b+c

Taking, (b —c) and (c—a) common,

a 1 a?
=A=(a+b+b—-a)yc—a)|l1 0 b+a
1 0 c+a

=(at+b+c)(b—a)(c—a)(b-c)
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So,A=(a+b+c)(b—-a)(c—a)(b-c)

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

1 a be
4.1 b eca

1 ¢ ab
Solution:
Given,
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1 a bc
1 b ca
1 ¢ ab

1 a bc
1 b ca
1 ¢ ab

Let A =

Now by applying row operation, R;—>Rz — R; and R:—>Rs; — R; we get,

1 a bc
=A=10 b—a ca—bc
0 c—a ab-bc
1 a bc

0 b—a cla—bh)
0 c—a b(a—c0)

Taking (a —b) and (a — c) common we get,

1 a bc
= A= (a—-b)(a—0c)|0 -1 ¢
0 -1 b

={a—b)(c—a)(b—c)
So,A=(a—b)(b—c)(c—a)

xr+ A T T
5. x r+ A T
x T r+ A
Solution:
Given,

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

X+ A X X
X X+ A X
X X X+ A
X+ A X X
Let, A = X X+ A X
X X X+ A

Applying, C:—=Ci + C; + C3, we have,

3x + A X X
3 X+ A X+ A X
3Ix+ A X X+ A

= A =

Taking, (3x + A) common, we get

1 X X
1 X+ A X
1 X X+ A

= A= (3x+ A)

Applying, R—=Rz — Ry, R3—=>R3: — Ry, we get,

1 ¥ X
=2A=3Bx+A)|0 A 0
0 0 A
=N (3x + 1) a b
6. |lc a
So, A=A (3x+A) b e
Solution:
Given,
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a b c

c a b

b ¢ a
a b c
LetA =|c a b
b ¢ a

Now we have to apply column operation, C;—=>C; + G + G5, we get,

a+b+c b ¢
a+b+c a b
a+b+c c a

= A =

Taking, (a + b + c) we get,

1 b ¢
=A=(a+b+c0J1 a b
1 ¢ a

Now by applying row operation, R;=>R; — Ry, Rs—>R3; — Ry, we get,

1 b C
0 a—b b-c
0 c—b a-c

={a+b+c)[la—b){a—c)—(b—c)(c—b)]

=A=(a+b+c)

=(a+b+c)[a*—ac—ab + bc+b?+c?—2bc]
={a+b+c)[a’+b?+c?—ac—ab—bc]

So,A=(a+b+c)[a®+b?+c?—ac—ab-bc]

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

Given,
x 1 1
1 x 1
1 1 x
x 1 1
LetA =1 x 1
1 1 x

Now by applying column operation, C;>C; + C; + G5, we get,

2+x 1 1
24+ x x 1
24+ x 1 x

1 1 1
1 x 1
1 1 x

= A =

= A= (2 + Xx)

Again by applying row operation, R;—=R; — Ry, Rs—>Rs — Ry, we get,

1 1 1
=2A=((2+x)0 x—1 0
0 0 Xx—1

=(2+x) (x—1)*
So, A=(2+x) (x—1)?

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

0 :I:y2 rz
2
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0 xy- xz
X2y 0 yz?
x’z zy? 0
0 xy? xz°
Let, A = [’y 0 yz?
x’z zy* 0

On simplification we get,

=0(0 —y*Z%) — xy? (0 — x%yz®) + x2% (x*y°z — Q)

=0+ Xy’ + Xy
= 2x%y7?
So, A = 2x°y°7°

a+t+x y z
9. x a+y z

T Y a—+ z

Solution:
Given,

_EIndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

a+x v Z

X at+y A

X y a+z
a+x y Z

Let, A = X a+y yA
X y a+ z

Now by applying row operation we get Ri—R; — Rz and Rs=>R; — Rz

a —a 0
=A=|x a+y z
0 —a a

Again by applying column operation, CG;=>C, — Cy

a 0 0
=A=Ix a+tx+y zZ
0 —a a

=alala+x+y)+az]+0+0
=a’(a+x+y+1)

So,A=a’(a+x+y+1)

a 0 0
=A=Ix a+x+y zZ
0 —a a

=ala(@+x+y)+az]+0+0
RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions
=a’(a+x+y+2)

1l = 1 1 1
10, If A=1|1 y y2 . Ay =|yz zx xy|, then prove that A + A, =10
1 =z 22 r Yy =z
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Solution:

1 x x? 1 1 1
LetA = |1 y y*| + [vz =X Xy

1 z z? X y zZ
As |A] = |A|T

1 x x? 1 yz x
=A=|1y y*+ |1 =X ¥y

1 z z? 1 xy 2z

If any two rows or columns of the determinant are interchanged, then
determinant changes its sign

1 x x*| |1 x yz
=MA= 1|1 y }rz— 1 ¥ EIX

1 z z2! 11 z xy

0 0 x*—yz
=A=1[0 0 y>*—z| =0

0 0 z>—xy
So,A=0

Hence the proof

Prove the following identities (11 — 45):

a b c
11. la—b b—r=c c—a:a3+b3+ca—3abc
b+ec e4+a a+b

Solution:

Given,
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a b C
a—b b—-c c¢c—a
b+c c+a a+b

a b C
a—b b—-c c—a
b+c¢c c+a a+b

LH.S=

Apply Ci=Ci+ G+ G

a+b+c b C
0 b—-c c—a

2@+b+c¢) c+a a+b

Taking (a + b + c) common from C; we get,

1 b C
=(a+b+c0 b-c c—a
2 c+a a+b

Applying, R:—>Rs — 2R;

1 b C
=(a+b+0))0 b-c c—a
0 c+a—-2b a+b-2c

=(a+b+c)[(b—c)la+b—-2c)—(c—a)(c+a—2b)]
=a*+b?+c®—3abc
As, LHS=RHS

Hence, the proof.

b+e a—>0b a
12. le+a b—rc b| = 3abec — a® — b* —
a+b e—a ¢

Solution:

Consider,
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b+c a—-b a
c+a b—-c b
a+b c—a c

LHS=
As |A = |A|T

b+c c+a a+b
a—b b—-c c—a
a b C

S0,
If any two rows or columns of the determinant are interchanged, then

determinant changes its sign

a b C
a—-b b—-c c—a
b+c c+a a+b

Apply GG+ G + G

a+b+c b C
= — 0 b—c c—a
2@+b+c) c+a a+b

Taking (a + b + ¢) common from C; we get,
1 b C

0 b—c c—a
2 c+a a+b

= —(a+ b+ )

Applying, R=—>Rs — 2R;

1 b C
=—(a+b+ )0 b—-c c—a
0 c+a—2b a+b-2c

=—(a+b+c)[(b—c)(a+b—-2c)-(c—a)(c+a-2b)]

=3abc-a*-b*-¢c?
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Therefore, L.H.S = R.H.S,
Hence the proof.

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

a+b b+ec et a a b ¢
13./b+¢c e+a a+bl=2b ¢ a
c+a at+b bt c a b
Solution:
Given,
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T T
o wmom

a+b b+c c+a
b+c¢c c+a a+b
c+a a+b b+c

LHS=
Now by applying, C;=>C; + G + G5

2@+b+c) b+c c+a
=|2(a+b+c) c+a a+b
2a+b+c) a+b b+c

(a+b+c) b+c c+a
=2(a+b+c) c+a a+b
(a+b+c) a+b b+c

Again apply, C;—>C — Gy, and CGG—=>C5 — C, we have

(a+b+c) —a -b
=2(a+b+c) b —c
(a+b+c) —c -—a

(a+b+c) a b
=2(a+b+c) b ¢
(a+b+c) c a

By expanding, we get

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

(a+b+c) —a —-b
=2(a+b+c) -b —c
(a+b+c¢c) —c —a

(a+b+c) a
= 2|(a+ b + )
(a+b+c) c

TS T =

By expanding, we get

i |

As in second and third determinant both have same column and its value is
Zero

a b
b C
c ¢ a

b b

+ +

oW

C
a
b

a a
b ¢ c b c
c a a ¢ a

Therefore,
c a b
=2la b c
b ¢ a
a b c
=2/b ¢ al = RH.S
c a b

Hence, the proof.

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

a+ b+ 2c a b
14. c b+ c+2a b =2(a +b+c)?
c a c+a-+ 2b
Solution:
Consider,
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a+ b+ 2c a b
L.H.S = C b+c+ 2a b
C a c+a+ 2b

RHS=2(a+b+c)?

Applying C;—=>C; + C; + C3, we have

2(a+b + 0 a b
=|2(a+b+c¢c) b+c+ 2a b
2(a+b + 0 a c+a+ 2b

Taking, 2(a + b + ¢) common we get,

1 a b
=2(a+b+C1 b+c+ 2a b
1 a c+a+ 2b

Now, applying R;—R; — R; and Rs—>Rs — Ry, we get,

1 a b
=2(a+b+C)|0 b+c+a 0
0 0 c+a+b

Thus, we have
LHS=2(@a+b+c)[1(a+b+c)}

=2(a+b+c))=RHS

a—b—rc 2a 2a
15. 2b b—c—a 2b =(a+b+¢)?
2c 2c c—a—2>b
Solution:
Consider,
LHS=
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a—b-c 2a 2a
2b b—c—a 2b
2c 2c c—a—>b

Now by applying, R1—R; + R, + R;, we get,

a+b+c a+b+c a+b+c
= 2b b—-c—a 2b
2c 2c c—a—>b

Taking (a + b + c) common we get,

1 1 1
2b b—c—-a 2b
2c 2c c—a—>b

=(a+b+r0

Applying C;—=>C — G and GG—>Cs — Gy, we get,

1 0 0
=(a+b+c)2b -b—-c—a 0

2c 0 —c—a-b

1 0 0
=(a+b+c)|2b b+c+a 0

2c 0 b+c+a

={a+b+c)=RH.S
Hence, proved.

1 b+e b2+¢?
16.11 c+a c*+a? = (a—b)(b—c)(c—a)
1 a+b a®+b*

Solution:

Consider,
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1 b+c b?+c?
1 c+a c?+ a
1 a+b a%+ b?

L.H.S =

Now by applying, R;—=Rz — Ry and Rz—=>R3 — Ry, we get,

1 b+c b%+c?
0 a—b a?-b?
0 a—c a*?-c?

1 b+c b?+c?
0 1 a+ b
0 1 a+o¢c

= (a—b)(a—10)

Again by applying Rs3—=>Rs — R, we get,

1 b+c b?+c?
0 1 a+b
0 0 c—a

={a—b)(a—c)(b—c)=R.H.S

= (a—-b)(a—0)

Hence, the proof.

a a+b a4+ 2b
17.la+2b a a+b|=9(a+b)b?
a+b a-+2b a

Solution:

Consider,
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a a+b a+ 2b
L.HS = |a+ 2b a a+b
a+b a+2b a

Applying Ri—R: + Rz + Rs, we get,

32+ 3b 3a+3b 3a+ 3b
=la+ 2b a a+b
a+b a+ 2b a

Taking, (3a + 2b) common we get,

1 1 1
a+2b a a+bhb
a+b a+2b a

— (3a + 3b)

Applying, C;—>C; —C; and G2 G — G, we get,

0 1 0

= (3a + 3b) |2b a b
—-b a+2b -2b
0 1 0
= (3a + 3b)b? | 2 a 1
-1 a+2b -2

=3(a +b) b*(3) =9(a + b) b?
=R.H.S

Hence, proved.
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0 1 0
—(3a+3b)[2b a b
—-b a+2b —-2b
0 1 0
= (3a + 3b)b? | 2 a 1
-1 a+2b -2

=3(a+b)b?(3)=9(a +b) b2

=R.H.S 1 a bc 1 a a
18.]1 b cal=1{1 b b®

Hence, the proof. 1 ¢ ab 1 ¢ 2

Solution:

Consider,
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1 a bc
LHS=1|1 b ca
1 ¢ ab

Now by applying, R;—=a Ry, Rz—>b Rz, Rs—>cR;

We get,
1+]a a* abc
= (ﬁ) b b? cab
¢ c¢? abc
by |2 @ 1
- G v 1
c ¢z 1
a 1 a?
=—[b 1 b?
c 1 c?
1 a a®
=11 b b?
1 ¢ c* 1 a a?
=11 b b?
Hence, the proof. 1 ¢ c?

Hence, the proof.

z T Yy xr Yy =z Ty =

19. (22 2?2 | = |2? o 2} =zt y! 2 =2yz(z —y)(y—2)(z—2)(x+y+2)
21 gt gt zt gt 2 x oy =z

Solution:

Given,
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x* y* oz
72 x2 y?| = [x2 y? 2z = |t e g
74 x4 },4 4 }’4 74 x y oz
=xyz(x—=y)(y—2)z—-x)(x +y + 2)
Consider,
X v z
xi‘. yi‘. ZE‘.
K4 }’4 74

By taking xyz common

1 1 1
= xyz|X YV Z
xB }J.B ZE-
0 1 0
=xyz| X~y ¥V Z—V¥
x3 }?3 ya 33—y3
0 1 0
= xyz(x —y)(z—¥) 1 y 1

x*+ y2 +xy y? o z? 4+ y? 4+ zy

=-xyz(x—y) (z-y) [Z% + y* + zy - X* - y* — xy]
=-xyz(x—-y) (z-Y) [(z—x) (z+x0 +y (z—-X)]
=-xyz(x-y) (z-y) (z-x) (x +y +2)
=R.H.S

Hence, the proof.

(b+e)? a® be
(c+a)? b ca
(a+b)? c* ab

20. =(a—b)(b—c)c—a)(a+b+c)(a®+ b2+ ?)
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(b + ¢)* a* bc
LHS =|(c + a)* b* ca
(a + D)2 ¢* ab

Applying, C;>Ci + C; — 2G5

(b + ¢)>—a?*—-2bc a* bc
=(c + @)?—Db*—-2ca b? ca
(a + b)2—c?*—2ab c* ab
a’? + b + ¢ a® bc
= |a? + b* + c? b* ca
a? + b + ¢ ¢* ab

Taking (a” + b? + ¢%), common, we get,

1 a* bc
=(a®? + b* + |1 b? ca
1 ¢? ab

Applying R;—>Rz — R; and Rz >Rz — Ry, we get,

1 a’® bc
= (a® + b* + c®)|0 b2—-a® ca-bc
0 c?—a?> ab-—bc
1 a’® bc
= (@ + Db+ c*)b-a)c—a)|lo0 b+a -c
0 c+a —-b
1 a’® bc
= (a* + b* + c®)|0 b?—a® ca-bc
0 c¢?—a®* ab-bc
1 a® be
=(a*+ b+ Ab-a)c—a)|lo b+a -c
0 c+a —-b

=(@*+b*+c’) (b-a)(c—a)[(b+a)(-b)-(-c)(c+a)
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=(@+b’+c?)(a-b)(c-a)(b-c)(a+b+c)
=R.H.S

Hence, the proof.

Solution:
Consider,
(a+ 1)a+2) a+2 1
LHS =la+2){a+3) a+3 1
(a+3)a+4) a+4 1

Now by applying row operation, R;—=Rs — Rz

(fa+ 1){a+2) a+2 1
(a+2)(a+3) a+3 1
(a + 3)2 1 0

Again by applying, R;=>R; —Rs

(fa+ 1){a+2) a+2 1
= (a + 2)2 1 0
(a + 3)2 1 0

=[(2a+4)(1)-(1) (2a + 6)]

=-2
=RH.S

Hence, the proof.
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Solution:
Consider,
a? a*—(b—c)* bc
LHS =|b* b*—(c—a)? ca
¢ c—(a—h)* ab

Applying, C;>C; — 2C, — 2G5, we get,

a® a’—(b—c)*—2a® - 2bc bc
= |b? b —(c—a)a*—(b—c)*—2b*—2ca ca
¢ c—(a—b)a*—(b—c)?>—2c*—2ab ab

a* —(a®* + b* + ¢*) bc
= |b? —(a®* + b* + ¢*) ca
¢ —(a®* + b* + ¢*) ab

Taking, — (a* + b? + ¢?) common from C; we get,

a’ 1 bc
b 1 ca
e 1 ab

= —(a®> + b* + c?)

Applying R;—R; — R; and Rs—=>Rs; — Ry, we get

a® 1 be
b?—a®> 0 ca—bc
c?—a®*> 0 ab-—bc
a® 1 bc
—(b+a) 0 c
c+a 0 —b

= —(a®> + b* + c?)

= —(a®* + b* + c*)(a—Db)(c—a)

=—(a®+b*+c?)(a-b)(c—a)[(-(b+a))(~=b)-(c)(c+a)
=(a-b)(b-c)(c—a)(a+b+c)(a®+b’+c?

=R.H.S
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Hence, the proof.

1 a2—|— be a®
23.11 b2+ eca b =—(a—0b)(b—c)(c—a)(a®+b>+?)
1 c* + ab c3

Solution:

Consider,

1 a® + bc @
1 b* +ca b?
1 ¢>+ab 3

LHS =

Applying, Rz—>R:— Ry, and Rs—>Rs —R;

1 a® + bc a®
=10 b*+ca—a®*—bc b*—da°
0 c2+ab—a*—bec c*—a’

1 a’ + bc a®
=10 b*—-a*—c(b—a) b*-a°
0 c*—a* +b(c—a) c*-d
1 a* + bc a
=(b—a)(c—a)l0 b+a—-c b*+ a®>+ ab
0 c+a+b c?+a*+ ac

=(b—a)(c—a) [((b+a—c)) (c? +a’+ac) — (b + a* + ab) (c* + a® + ac]]
=—(a—b)(c—a)(b—c)(a®+b*+c?)
=R.H.5

Hence, proved.

=R.H.S

Hence, the proof.
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a® be ac + c*
L.HS = |a® + ab b? ac
ab b* + bc c?

Taking, a, b, c common from Cy, Cz, Cs respectively we get,

a c a+rc
a+ b b a
b b+ c c

= abc

Applying, Ci—=>Cy + C3 + Ca, we get,

2(a + c) c a+c
= abc|2(a + b) b a
2(b+¢) b+rc C

(a + ) C a+c
= 2abc|(a + b) b a
(b+c) b+rc c

Applying, C;—>C; — C; and Gi=>Cs — Gy, we get,

(a+c) —a 0
= 2abc|(a + b) —a b
(b+c) 0 —b

Applying, Ci—>Cy + C; + C3, we get,

c —a 0
= Z2abc|0 —-a -—b
c 0 —=b
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¢c —a 0
= 2abc|0 —a —b
c 0 —b

Taking ¢, a, b common from Cy, C;, Cs respectively, we get,

1 -1 0
= 2a’b%c?*lo -1 -1
1 0 -1

Applying, Rs—>Rs — Ry, we have

1 -1 0
= 2a’b%*c?lo0 -1 -1
0o 1 -1
=2a’b’c?(2)
=4a’h’c* =R.H.S

Hence, proved.

r + 4 x T
25, T r 14 T = 16(3x + 4)
T x xr + 4
Solution:
Consider,
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x+ 4 X X
L.H.S = X x4+ 4 X
X X X+ 4

Applying, C;=>Ci + C; + C3, we get,

3x + 4 X X
Ix+4 x+ 4 X
3x + 4 b4 X+ 4

Taking (3x + 4) common we get,

1 X X
1 x+ 4 b o
1 X X+ 4

= (3x + 4)

Now by applying, R;—R; — Ry and Rs—>Rs — Ry, we get,

1 x X
0 4 0
0 0 4

= (3x + 4)

=16 (3x +4)

Hence the proof.

Solution:
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1 1+p 1+p+q
A=|2 3+2p 4+3p+2q
Let 3 6+3p 10+6p+3q

We know that the value of a determinant remains same if we apply the
operation Ri—=» R; + kR; or Gi— C; + kC,.

Applying C;— C; — pCy, we get

1 1+p-—p(L) l1+p+q
A=2 3+2p—p(2) 4+3p+2q

3 6+3p—p(3) 10+6p+3q
1 1 1+p+q

2 3 4+3p+2q
3 6 10+6p+3q

= A=

Applying C;—> C3 —qCy, we get
1+p+q—q(l)

1 1
A=2 3 4+3p+2q—q(2)
3 6 10+6p+3q—q(3)

1 1 1+p
SA=[2 3 4+3p
3 6 10+6p

Applying Cs— C3— pG;, we get
1 1 1+p-p(D)
A=[2 3 4+3p—p(3)
3 6 10+ 6p—p(6)
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1 1 1+p+q-—q(l)
A=|2 3 4+3p+2q9—q(2)
3 6 10+ 6p+3q—q(3)

1 1 1+4p
=A=[2 3 4+3p
3 6 10+6p

Applying C3— Cs — pCs, we get

1 1 1+p-—p(1)
A=[2 3 4+3p—p(3)
3 6 10+ 6p—p(6)
1 1 1
=A=|2 3 4
3 6 10

Applying C;— C; — Gy, we get

1 1-1 1
A=|2 3-2 4
3 6—3 10
1 0 1
=A=12 1 4
3 3 10 11
= A=1|2 3
Applying C;—= G — Cy, we get 3 6
1 0 1-1 1 0
A=|2 1 4-2 =A=12 1
3 3 10-3 3 3

Expanding the determinant along R,, we have
A=1[(1)(7)-(3)(2)]-0+0

SCA=7-6=1
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1 1+p l1+p+gq
2 3+2p 4+3p+2q|=1
3 6+3p 10+ 6p+3q

Hence the proof.

Exercise 6.3 Page No: 6.71

1. Find the area of the triangle with vertices at the points:
(i) (3, 8), (-4, 2) and (5, -1)

(ii) (2, 7), (1, 1) and (10, 8)

(iii) (-1, -8), (-2, -3) and (3, 2)

(iv) (0, 0), (6, 0) and (4, 3)

Solution:

(i) Given (3, 8), (-4, 2) and (5, -1) are the vertices of the triangle.

We know that, if vertices of a triangle are (x4, y1), (X2, ¥») and (Xs, y3), then the area of the triangle
is given by:
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X V1 1
X ¥y 1
X3 Y3 1

ﬂl
2

Now, substituting given value in above formula

(13 8 1
A=—|-4 2 1
2l -1 1

Expanding along R4

1 _ —
=3 [15 al-elE -l Al
_ % [3(3) —8(=9) + 1(—6)]

1
= 5[0 +72-¢]

75
2 Sguare units

75
Thus area of triangle is 2 square units

(i) Given (2, 7), (1, 1) and (10, 8) are the vertices of the triangle.

We know that if vertices of a triangle are (x4, y4), (X2, ¥2) and (Xs, ys), then the area of the triangle
is given by:
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X V1 1
X V2 1
X3 Y3 1

ﬂ‘1
2

Now, substituting given value in above formula

2 7 1
ﬁ=51 1 1
10 8 1

Expanding along R

1
=3 2lg 1l=7lo ol + 1l el
_ % [2(=7) = 7(=9) + 1(~2)]

1
= S[-14 + 63— 2]

47
2 Sguare units

47
Thus area of triangle is 2 square units

(iii) Given (-1, -8), (-2, -3) and (3, 2) are the vertices of the triangle.

We know that if vertices of a triangle are (x4, Y1), (X2, ¥») and (Xs, ys), then the area of the triangle
is given by:
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X ¥y 1
X V2 1
Xz ya 1

ﬂ‘1
2

Now, substituting given value in above formula

-1 -8 1
A==|—2 -3 1
23 2 1

Expanding along Rs

1 B B 9 _
o S R Pl R |
_ % [~1(~5) — 8(=5) + 1(5)]

1
= 5[5—4{] + 5]

—30

2 Square units

1 B _ _9 _
B R P
= % [—1(—5) — 8(—5) + 1(5)]

1
= 5[5—4[] + 5]

—30

2 Square units

As we know area cannot be negative. Therefore, 15 square unit is the area

Thus area of triangle is 15 square units

(iv) Given (-1, -8), (-2, -3) and (3, 2) are the vertices of the triangle.
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We know that if vertices of a triangle are (x4, y1), (X2, ¥2) and (xs, y3), then the area of the triangle
is given by:

X y1 1
X, y2 1
Xz ya 1

ﬂ1
2

Now, substituting given value in above formula

10 0 1
A==l6 0 1
2la 31

Expanding along Rz

1
=z lols 1l-ols 1l +1l; 3l
= % [0 -0 + 1(18)]

1
=3 [18]

=9 sguare units

Thus area of triangle is 9 square units

2. Using the determinants show that the following points are collinear:
(i) (5, 5), (-5, 1) and (10, 7)
(i) (1, -1), (2, 1) and (10, 8)
(iii) (3, -2), (8, 8) and (5, 2)

(iv) (2, 3), (-1, -2) and (5, 8)

Solution:
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(i) Given (5, 5), (-5, 1) and (10, 7)

We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y;), (X2, ¥2) and (xs, ys), then
the area of the triangle is given by

1K v 1
ﬂ. - E XE FE 1 - ﬂ
X3 ya 1

Now, substituting given value in above formula

5 5 1
-5 1 1
10 7 1

5 5 1
-5 1 1
10 7 1

A== =0

Expanding along R;

1 _ _
=25k al=sli 1l 1l Sl

= % [5(—6) —5(—15) + 1(—45)]

1
= >[-35 + 75 - 4]

=0
Since, Area of triangle is zero

Hence, points are collinear

(i) Given (1, -1), (2, 1) and (10, 8)
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We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y4), (X5, ¥») and (X, y3), then
the area of the triangle is given by,

151 "1 1
ﬂ - E XE yz 1 = D
Xz Y3 1

Now, by substituting given value in above formula

1t -1 1
A=zl2 1 1=0
4 5 1
1 -1 1
=2 1 1
2la 5 1

Expanding along Rz

1
o R R i Rt Pl |
=%[1—5+2—4+1[}—4]

1

= E[D]

=0
Since, Area of triangle is zero.

Hence, points are collinear.
(iii) Given (3, -2), (8, 8) and (5, 2)
We have the condition that three points to be collinear, the area of the triangle formed by these

points will be zero. Now, we know that, vertices of a triangle are (x4, y4), (X5, ¥») and (X, y3), then
the area of the triangle is given by,
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1% 1 1
.ﬂ = E XE yz 1 = D
X3 Y2 1

Now, by substituting given value in above formula

3 -2 1
1:".:58 a8 1l = 0
5 2 1
3 -2 1
— |8 8 1
2l 2 1

Expanding along R,

1
=3Bl 1l-zls ol = 1l 3]

= 2 13(6)-2(3) + 1(~24)

1

= E[ﬂ]

=0

Since, Area of triangle is zero
Hence, points are collinear.
(iv) Given (2, 3), (-1, -2) and (5, 8)

We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y;), (X2, ¥2) and (xs, ys), then
the area of the triangle is given by,
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1% 1 1
ﬂz_XE yz ]_

=0
2
X3 Y2 1

Now, by substituting given value in above formula

2 3 1
A=sl-1 -2 1| =0
5 8 1
2 3 1
—|1-1 -2 1
2ls g 1

Expanding along R

10 _ .
:E[zlsz i_3|51 ilJ“l|51 32]

- % [2(—10) — 3(—1 —5) + 1(—8 + 10)]

1
:E[—2D+18+Z]

=0

1o _ 1 -
=5 LIy il-3ls i+l Sl
=%[2{—1D)—3{—1—5)+ 1(=8 + 10)]

1
= E[_ZD + 18 + 2]
=0
Since, Area of triangle is zero
Hence, points are collinear.

3. If the points (a, 0), (0, b) and (1, 1) are collinear, prove thata + b = ab

Solution:
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Given (a, 0), (0, b) and (1, 1) are collinear

We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y4), (X5, ¥2) and (xs, ys3), then
the area of the triangle is given by,

1[¥1 N1 1
ﬂZEXE FE 1=ﬂ
X3 V3 1

Thus

13[} 1
-0 b 11 =0
E1 1 1

Expanding along R;
Jo =3[} dl=oly A+l 3

=}§ [a(b—1) —0(=1) + 1(=b)] = 0

=
i[ab—a—b] =0

= a+b=ab
Hence Proved

4. Using the determinants prove that the points (a, b), (a’, b’) and (a—a’, b - b) are
collinearifab’=a’b.

Solution:

Given (a, b), (a’, b’) and (a—a’, b — b) are collinear
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We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y4), (X5, ¥») and (X, y3), then
the area of the triangle is given by,

1K v 1
& - E Xz FE 1 - ﬂ
X3 ya3 1
Thus
a b 1
> a' b’ 1l =0
a—a b-b" 1

Expanding along R

U NN B R L

=}51 [alb"—b + b")—b(a’"—a + a") + 1(a'b —a'b’'—ab" + a’'b")] = 0
ﬁih%—ab+aW—a%+—mﬁ—#b+a%—EW—aW—kiW]=D
=ab —-ab=0

=ab'=ab

Hence, the proof.

5. Find the value of A so that the points (1, -5), (-4, 5) and (A, 7) are collinear.

Solution:

Given (1, -5), (-4, 5) and (A, 7) are collinear

We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y4), (X5, ¥») and (X, y3), then
the area of the triangle is given by,
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1% "1 1
A = E X Va2 1l =0
Xz Y3 1
Now, by substituting given value in above formula
1]1 -5 1
A=Sl-4 5 1] =0
A 7 1
Expanding along R;
1 5 1 -4 1 —4 5
=}E[1? 1|+5|J'L 1|+1|;|L ?HZD

:}% [1(—2) + 5(—4—21) + 1(—28—51)] = 0

Z}%[—z—zﬂ—ﬂ—za—ﬂ] =0

= -50-10A=0

6. Find the value of x if the area of A is 35 square cms with vertices (x, 4), (2, -6) and (5, 4).
Solution:
Given (x, 4), (2, -6) and (5, 4) are the vertices of a triangle.

We have the condition that three points to be collinear, the area of the triangle formed by these
points will be zero. Now, we know that, vertices of a triangle are (x4, y4), (X5, ¥») and (X, y3), then
the area of the triangle is given by,
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1% 1 1
ﬂ = E XE yz ]_
Xz ya 1

Now, by substituting given value in above formula

¥ 4 1
35=£2 -6 1
= 5 4 1

Removing modulus

¥ 4 1
+2x 35 =12 -6 1
= 5 4 1

Expanding along R,

PO Rt e

x 4 1
+2x 35 =12 -6 1
= 5 4 1

Expanding along R

N A e

=[x (-10)-4(-3)+1(8-30)]=+70
= [-10x+12+38] =70

= +70 = - 10x + 50

Taking positive sign, we get

= +70=-10x + 50

= 10x=-20
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> x=-2
Taking —negative sign, we get

= —-70=-10x+50

= 10x =120
=>x=12
Thus x=-2, 12

Exercise 6.4 Page No: 6.84

Solve the following system of linear equations by Cramer’s rule:

1.x-2y=4
-3x + S5y = -7
Solution:
Givenx -2y =4
-3x + by =-7

Let there be a system of n simultaneous linear equations and with n unknown given by
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3113{1 + EIEXE + aan + alan = bl

a,,X; + 255X, + .. + a,,X, = b,

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

dy; d32 - dyp

daq  dgz ... dap
LetD = | . : .

a111 anl arm

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

by
b,
b,
Then,
_ D _ D _ Dn
X1 = p %2 p %0 D ProvidedthatD =0

Now, here we have
x—2y=4
—3X+5y=-7

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

= D = |_13 _52|
= D = |_]'3 _52|

Solving determinant, expanding along 1% row

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

=D, =5@)- (-7)(-2)

=>D,=20-14
=>D,;=6
And
1 4
= D, = | |
2 -3 -7

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

=>D,=-7+12

=D,=5

Thus by Cramer’s Rule, we have
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_ D,

=:>X D

6

¥ = —

= -1
=X=—06

And

_D;

:}y D

_ 5

Y T3
=y=—"5

2.2x-y=1

X -2y =-7
Solution:

Given 2x —y =1 and
X =2y =-7

Let there be a system of n simultaneous linear equations and with n unknown given by
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a,4X; + a,.%, + ...+ a;,%, = by

321}{1 + aEEXE + aan + aan“ = bz

Ap Xy + 22X, + ..+ X, = by,

dyq dg2 din

dyy  djz2 don
LetD = :

a111 a111 e am'l

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

b,
b,
b,
Then,
_ Dy _ D _ Dn
X1 = p % p = ¥n D ProvidedthatD =0

Now, here we have
2Xx—y=1
Ix—2y=—17

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

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

=D, =-2-7
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=D,=-9

And
= D= E —1?|

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

=>D,=-14-7

= D,=-21

Thus by Cramer’s Rule, we have

_ D
:}X_ ]
-9
X = —
= 3
=X=—3
_ D
And=}y_ D
_ oz
=:-y_ 3
=y=—17
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
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a,4X; + a5.%, + ...+ a;,%, = by

azlxl + aEEXE + aan + aEan = bz

Ap Xy T 22X, + ..+ X, = by

dy1 A1z . dqp

dzy dzz .. dzg
LetD = ) ) \

anl a|:11 e a|:1|:1

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

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

:—D=|§ s

Solving determinant, expanding along 1 row
= D, =17(5)—-(6) (- 1)
= D,;=85+6

= D, = 91
> D, = |§ 16?|

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

= D,=12-51

= D,=-39

Thus by Cramer’s Rule, we have
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DJ.
D
91
13

=x=7
— D
And=}y D

—39

:}y 13
=y=—3

4.3x+y=19
3x-y=23
Solution:

Let there be a system of n simultaneous linear equations and with n unknown given by
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4%, + 34.% + ..+ a;,%, = by

HEIXI + HEEXE + . + i’:'lann = bz

a,1Xy + 2%, + ..+ 3%, = b,
d17 di2 din

LetD = dzq a:zz dan
a111 a111 e arm

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

by
b,
b,
Then,
_ D _ D= — Dn
X1 =3 % D+ Xn D Provided thatD =0

Now, here we have
3x+y=19
3X—y=23

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

=>D=|§ —11|

Solving determinant, expanding along 1 row

=D=3-1)-0B) (1)
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=D=-6
Again,
= Di=ly ]

Solving determinant, expanding along 1% row
= D;=19(-1)-(23) (1)

=D;=-19-23

= D,;=-42

3 19
3 23

= D, = |
Solving determinant, expanding along 1% row
= D, =3(23)-(19) (3)

= D, =69 -57

= D,=12

Thus by Cramer’s Rule, we have

K=E
= [B]
—472

= -6
=x=7

_ D
And:-y_ D
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3x+4y =3
Solution:

Given 2x —y =-2 and
3x+4y=3

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

a,,¥X; T 20X, + ..o+ 3%, = b
dy3 d32 - dyp

dag  dzz .. Az
LetD = | ; -

d,; 3y - A

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

by
b,
b,
Then,
_ D _ D _ Dn
X1 = p %2 p %0 D ProvidedthatD =0

Now, here we have

2X—y=—2

Ix+4y=3

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

:—D=|§ 4

Solving determinant, expanding along 1 row
= D=2(4)-(3) (-1)
=D=8+3

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

3 4
Solving determinant, expanding along 1% row
= D1 =—-2(4)—-(3) (- 1)

= D;1=—8+3
=D;=—5
= D, = E _32|

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

=D,=6+6

= D,=12

Thus by Cramer’s Rule, we have

o
X ==
D

-3
X = —
== 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

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

311){1 + alEXE + . + Ellan = b1

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

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

dy1 d32 - dyp

dz; dzz - Ay
LetD = | | : :

anl anl e ann

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

_D D Dy
D" D ProvidedthatD=0

3x+ay=4

2x +ay = 2, a#0

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

=}D=33|

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

= D=3a-2a
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Again,

=}D1_4-a|

12 a

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

= D=4a-2a

= D=2a
3 4

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

=D=6-8

=>D=-2

Thus by Cramer’s Rule, we have

X = D
= [B]
2a
X = —
a
=X=2
_ D
:}y D
_ 2
=}y  a
7.2x+3y =10
x+6y=4
Solution:
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Let there be a system of n simultaneous linear equations and with n unknown given by

allxl + alzXE + . + alan = bl

a,,X; + 252X, + .. + a,,%, = b,

1%y + 3%, + .o+ 3%, = b,
d31 412 d1n

LetD — dzy 3:22 dan
a111 a111 e ann

b,
b,
b,
Then,
_ Dy _ Dz _ Dn
X1 = p %2 p %0 D ProvidedthatD =0

Now, here we have

2x+3y=10

X+by=4

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

SN

Solving determinant, expanding along 1% row

=D=2(6)-(3)(1)
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=>D=9
Again,

10 3
= Dl:l-ﬂr 6

Solving determinant, expanding along 1% row
= D;=10(6)-(3) (4)
= D=60-12

= D =48
2 10
= D, = | |
SR b
Solving determinant, expanding along 1% row
= D,=2(4)-(10) (1)
=D,=8-10

= D,=-2

Thus by Cramer’s Rule, we have
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_ D
;‘-X_ D
48
X = —
= 9
16
X = —
= 3
- D
=}F_ b
R
;"}f— 9
_ 2
=Y T
8.5x+7y=-2
4x + 6y = -3
Solution:

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

311X1 + HIEXE + . + alan = bl
alel + EEEXE + e + aznxn = bz

A Xy T 22X, + o+ g%, = by,

dyq dyz . Ayp

day  daz .. dap
LetD = ) . .

a111 a111 e ann

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

D, _ D, _ Dy

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-6-determinants/

€IndCareer

Now, here we have
S5x+7y=-2

4x+6y=-3

So by comparing with the theorem, let’s find D, D, and D,
5 7

= D = |
4 6

Solving determinant, expanding along 1% row

=D =5(6)- (7) (4)

= D=30-28
=>D=2
Again,
-2 7
= D =| |
1 -3 6

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

=D,=-12+21

=D;=9

5 -2
= D, = |
214 -3
Solving determinant, expanding along 1% row

=D,=-303)-(-2)4)

= D,=-15+8
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=D,=-7

Thus by Cramer’s Rule, we have

¢X=% :_y=%
9 -

LT _y=75
9 -

XS _y=75

9.9x + 5y =10

3y-2x=8

Solution:

Let there be a system of n simultaneous linear equations and with n unknown given by
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alle + alEXE + e + alan = bl

a,,%; + 35,%, + ... + 3%, = b,

Xy + 3%, + .o+ 3%, = b,

dy1 442 din

dyy  daz don
LetD = :

anl a111 al.'ll.'l

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

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

Now, here we have
9x + 5y =10
Jy—2x=8

So by comparing with the theorem, let's find D, D; and D;
9 &
D =
- |—2 3

9 5

=}D=|—2 3

Solving determinant, expanding along 1 row

=D=3(9)-0)(=2)
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= D=27+10
= D =37

Again,
- b, - |0 9

Solving determinant, expanding along 1% row
= D;=10(3) - (8) (5)
= D,=30-40

=D,=-10
9 10
= D, = | |
2 -2 8
Solving determinant, expanding along 1% row
= D, =9(8)-(10) (- 2)
=D,=72+20

= D, =92

Thus by Cramer’s Rule, we have
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Dl

::-X D

—-10

X = —

= 27

-10

X =—

= 37

Dy

y=7

=

_ %2

:;.}r a7

_ 2

:;.F Y

10. x + 2y =1
3x+y=4
Solution:

Let there be a system of n simultaneous linear equations and with n unknown given by
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azlxl + HEEXE + ...+ HEHX“ = bz

a,,X, + 32X, + ... + 3%, = b,
d11 di2 din

LetD — day a:zz dan
a111 a111 e ann

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

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

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

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

=:-D=|é?

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

=D=1-6
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Again,
1 2
= Dy = |4_ 1

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

=D,;=1-8

=>D,=-7

=)-Dz=|; i

Solving determinant, expanding along 1% row

=D, =1(4)-(1) (3)

Thus by Cramer’s Rule, we have
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'K=h
= ib]

-7
X = —
= -5

7
X ==
= 5
y =2
= D

_1
;‘-F_—E
=}F

Solve the following system of linear equations by Cramer’s rule:
M.3x+y+z=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
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3.11){1 + alEXE + ...+ aln){n = bl
321){1 + HEEXE + ...+ aann = bg

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

all alz e aln
a a .. a
LetD = |2t 7% .
da,;, dp; - dp,
Let D; be the determinant obtained from D after replacing the j*" column by
by
b,
b,
Then,
D, D, Dy
X, = — %, = — ,.., X, = — .
I o' D ™~ D Provided thatD =0

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

So by comparing with the theorem, let’s find D, D4, D, and D,

3 1 1
= D=12 —4 3
4 1 -3

Solving determinant, expanding along 1 row
= D=3[(-4) (-=3)- () (N -1(2) (=3)-12] + 1[2 - 4(-4)]
=>D=3[12-3]-[-6-12] + [2 + 16]

=D=27+18+18
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= D=63
Again,
2 1 1
= D;=|-1 —4 3
—11 1 —3

Solving determinant, expanding along 1% row

=D =2[(-4)(=3)-C)N-1(=1)(=3) = (=1)EB)] + 1[(=1) = (=4)(—-11)]
= D, = 2[12 - 3] — 1[3 + 33] + 1[- 1 — 44]

= D, = 2[9] - 36 — 45

= D,=18-36-45

= D,=-63

Again
3 2 1
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
=
3 1 2
D; =2 -4 -1
4 1 -—11

Solving determinant, expanding along 1% row
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= D; =3[44 + 1] - 1[- 22 + 4] + 2[2 + 16]
= D, = 3[45] - 1(— 18) + 2(18)
= D; =135+ 18 + 36

= D; =189

Thus by Cramer’s Rule, we have
12.x-4y-z=11

2x -5y +2z2=39
Sx+2y+z=1

Solution:

Given,

Xx—4y—-z=11

2x -5y +2z=39
Bx+2y+z=1

Let there be a system of n simultaneous linear equations and with n unknown given by
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311X1 + 312){2 + ...+ Ellan = bl

azlxl + HEEXE + e + aznxn = bz

Ap Xy T 2p2X; + o+ X, = by,

dy1 442 din

dzy;  daz dan
LetD = :

a1'11 anl i?‘nn

by
b,
b,
Then,
_ Dy _ D2 _ Dn
X1 = 7p %2 D - ¥n D ProvidedthatD =0

Now, here we have
Xx—4y—-z=1

2x —5y +2z=39
-3x+2y+z=1

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

1 -4 -1
= D=|2 -5 2
-3 2 1

Solving determinant, expanding along 1% row
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= 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 -1
1 2 1

Solving determinant, expanding along 1%t row

= Dy = 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

=D,=-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,

=
N
n
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Solving determinant, expanding along 1% row

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

= D;=—-83+4(119) + 11(- 11)

= D, =272

Thus by Cramer’s Rule, we have

g =
= D
—34
¥ = —
= 34
=x=—1
Again,
DZ
y=13
=
170
=Y 21
=y=—
; — D2
= D

13.6x+y—-3z=5
x+3y-2z=5
2x+y+4z=8
Solution:

Given
6x+y—-3z=5
X+3y—-2z2=5

2x+y+4z=8
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Let there be a system of n simultaneous linear equations and with n unknown given by

a,,%; + 25X, + ..+ A%, = b,

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

3.11 3.12 nww aln

azl 3.22 aww agn
LetD = | | . .

1 Apy - dpp

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

by
b,
b,
Then,
_ Dy _ D _ Dp
X1 = p % p /o ¥n D Provided thatD =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
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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 = |5
8
5 1 -3
= D, =[5 3 -2
8 1 4

Solving determinant, expanding along 1 Row

= Dy =5[(4) (3) - (=2) (M- 1[(3) (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
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Solving determinant

= D, = 620 + 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; =11 3 5
= 2 1 8

Solving determinant, expanding along 1%t Row
= D; =6[24 - 5] - 1[8 — 10] + 5[1 — 6]

= D3 =6[19] - 1(- 2) + 5(— 5)
=>D;=114+2-25

= D; =91

Thus by Cramer’s Rule, we have
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D,

X = —

= D

91

X = —

= 91
=2x=1

— 2
i?

_ 1e2
#F'_ a1
=y=2

D

7z = —

= M)

91

I = —

= 91
=z=1

14.x+y=5
y+z=3
X+z=4
Solution:

Givenx+y=5
y+z=3
x+z=4

Let there be a system of n simultaneous linear equations and with n unknown given by
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311){1 + alEXE + - + Ellan = b1
321){1 + HEEXE + . + aEan = bz

a,1X; + 8%, + ..+ 3%, = b

n

dy7 432 - dyg

dyy  daz ... dgp
LetD = ) . .

anl a111 aru'l

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

.bl
b,
b,
Then,
D, D, Dp
X, = = %, = — ,...,X, = — X
1 p "2 D n D ProvidedthatD =0

Now, here we have
X+y=95
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 15 Row
= D=1[1]-1[- 1]+ O[- 1]

=>D=1+1+0
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=D=2

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

Here
5
B=|3
4
5 1 0
= D;=13 1 1
4 0 1

Solving determinant, expanding along 1t Row
= Dy =5[1] - 1[(3) (1) — (4) (1)] + 0[0 — (4) (1)]
= D, =5-1[3-4] + 0[-4]

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

=D;=5+1+0

=D;=6

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

Here
5
B =|3
4
1 5 0
= D,=10 3 1
1 4 1

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

= D,=1-1]+5+0
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=>D,=4

And, Solve D, formed by replacing 1! column by B matrices

Here
5
B =13
4
1 1 5
D, =10 1 3
= 1 0 4

Solving determinant, expanding along 1t Row
= D;=1[4-0]-1[0-3] + 5[0 — 1]

= D3 =1[4] - 1(-3) + 5(-1)
=>D;=4+3-5

= D;=2

Thus by Cramer’s Rule, we have
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_ D
=>X D
6
X = -
= 2
=X=3
_ Dg
=:r:Efr D
_ &
:}}f z
=y=2
_ D
:}z D
2
Z _— —_
= 2
=7=1
15.2y-3z=0
x+3y=-4
3x+4y =3
Solution:
Given
2y—-3z=0
x+3y=-4
3x+4y=3

Let there be a system of n simultaneous linear equations and with n unknown given by
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311){1 + alEXE + . + Ellan = b1

A, Xy + A%, + oo+ X, = by

dy1 d32 - dyp

dz; dzz - Ay
LetD = | | : :

anl anl e ann

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

by
b,
b,
Then,
_ D _ D _ Dn
X1 = p % D =+ Xn D Provided thatD =0

Now, here we have
2y-3z=0
x+3y=-4
3x+4y =3

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

0 2 -3
= D=1 3 0
3 4 0

Solving determinant, expanding along 1t Row

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

JIWWW.INACA om
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=D=0-0-23[4-9]
=D=0-0+15
=D=15

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

Here
0
B=|-4
3
0o 2 -3
= D;=1[-4 3 0
3 4 0

Solving determinant, expanding along 1 Row
= D, = 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

=D,=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
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= 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
0
B =|—-4
3
0 2 0
D; =11 3 —4
= 3 4 3

Solving determinant, expanding along 1t Row

= Dy = 0[9 - (— 4) 4] - 2[(3) (1) - (- 4) (3)] + O[1 (4) - 3 (3)]
= D;=0[25] - 2(3 + 12) + 0(4 - 9)

= D;=0-30+0

= D;=-30

Thus by Cramer’s Rule, we have
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¢ = D
== D
75
¥ = —
= 15
=x=5
F_&
= [B]
_ —45
=Y T s
=y=—3
, _ Ds
= [}]
—3a
7 o= —
= 15
=z7=—2

16.5x -7y +z=11

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

S5x -7y +z=11
6x—-8y—-z=15
3x+2y—-6z=7

Let there be a system of n simultaneous linear equations and with n unknown given by
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311X1 + HIEXE + . + alnX“ = b1

Ap Xy + 20X, + o+ X, = by

dyp 432 - dqp

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 _ D _ Dn
X1 = p % p ' ¥Xn D ProvidedthatD =0

Now, here we have
Bx-7y+z=11
6x—-8y—z=15
3x+2y—-6z=7

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

5 -7 1
= D=1|6 -8 -1
3 2 -6

Solving determinant, expanding along 1t Row
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= 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 11 -7 1
B=|15= D, = |15 -8 -1
7 7 2 -6

Solving determinant, expanding along 1% Row

=Dy =1[(-8)(-6)-(2) (=N - (=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

= D, =55

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

Here
11
B = |15
7
5 11 1
= D, =16 156 -1
3 7 —6

Solving determinant, expanding along 1t Row

= D, =95[(15) (= 6) = (7) (= N - 11[(6) (= 6) = (= 1) (3)] + 1[(6)7 - (15) (3)]
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= 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, =16 —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)]
= D, = 5[— 56 — 30] — (— 7) [42 — 45] + 11[12 + 24]

= D, = 5 86] + 7[- 3] + 11[36]

= D, = — 430 — 21 + 396

= D,=-55

Thus by Cramer’s Rule, we have
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g = L
= D
55
X = —
= 55
=x=1
y =2
= D
=55
:}F_ 55
=y=—1
_ D
= [B]
—55
z:—
= 35
=2z7=—1

Exercise 6.5 Page No: 6.89

Solve each of the following system of homogeneous linear equations:

1.x+y—-2z=0
2x+y-3z=0
5x+4y—-9z=0
Solution:

Givenx+y—-2z=0

2x+y—-3z=0

5x +4y-9z=0

Any system of equation can be written in matrix form as AX = B

Now finding the Determinant of these set of equations,
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1 1 -2
D=2 1 -3
5 4 -9

A=y Sl -afg Sl-2fs g

=1(1x(=9) =4 x (=3) =12 % (-9)=5x (=3)) =24 x2-5x 1)
=1(-9+12)-1(-18 +15) - 2(8 - 5)

=1%x3-1x(-3)-2x3

=3+3-6

=0

Since D = 0, so the system of equation has infinite solution.
Now let z = k

=>x+y=2k

And 2x +y = 3k

Now using the Cramer’s rule
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|2k 1
3k 1
1 1
2 1
_—k
*=3
x=k
Similarly,
Y=
1 2k
_ 12 3k
y = |1 1
2 1
B -k
¥ =
y=k

Hence,x=y=z=k.

2.2x+3y+4z=0
x+y+z=0
2x+5y—-22=0
Solution:

Given
2x+3y+4z=0
x+y+z=0

2x+5y—-2z=0
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Any system of equation can be written in matrix form as AX =B

Now finding the Determinant of these set of equations,

2 3 4
D=1 1 1
2 5 =2

Al =2[g S|-3]; 5| +4f; 4

=2(1%x(-2)-1%x5)-3(1x(—2)—2x1)+4(1x5-2x1)
=2(-2-5)-3(-2-2)+4(5-2)

=1x(-7)-3%x(—-4)+4x%x3

=-7+12+12

=17

Since D # 0, so the system of equation has infinite solution.
Therefore the system of equation has only solutionas x=y =z =0.

RD Sharma 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions
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Chapterwise RD Sharma
Solutions for Class 12 Maths :

e Chapter 1—Relation

e Chapter 2—Functions

e Chapter 3—Binary Operations

e Chapter 4—Inverse Trigonometric Functions

e Chapter 5—Algebra of Matrices

e Chapter 6—Determinants

e Chapter 7—Adjoint and Inverse of a Matrix

e Chapter 8—Solution of Simultaneous Linear Equations
e Chapter 9—Continuity

e Chapter 10—Differentiability

e Chapter 11—Differentiation

e Chapter 12—Higher Order Derivatives

e Chapter 13—Derivatives as a Rate Measurer

e Chapter 14—Differentials, Errors and Approximations

e Chapter 15—Mean Value Theorems

e Chapter 16—Tangents and Normals

e Chapter 17-Increasing and Decreasing Functions

e Chapter 18—Maxima and Minima

e Chapter 19—Indefinite Integrals
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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