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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:

5 20
()4 = [n —1]
. —1 4
(ii)A = [ 5 3
1 -3 2
(iii)A = |4 —1 2
3 5 2
1 a be
(iv)A= |1 b ca
1 ¢ ab

Solution:
(i) Let Mj; and Cj; 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.
A|SO, Cij = (—1)i+j X Mij
Given,
5 20
A= 1o —1]
From the given matrix we have,
M11 =-1
M21 = 20
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Ci1=(-1)""' x My,

=1x-1

=-1

Cor = (1)1 x My

=20x-1

=-20

Now expanding along the first column we get
|A| =a11 % Ci1 +a@21% Cna

=5x (-1) + 0 x (—20)

=-5

(ii) Let M;; and Cj; 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.

A|SO, Cij = (—1)i+j X Mij

Given

-1 4
A= [2 3]
From the above matrix we have
M11 = 3
M21 =4
Ci1 = (1) x Myy
=1x3
=3
Co=(-1)**x 4
=-1x14
=—4

Now expanding along the first column we get
|A| =a11 % Cig +a21x Cy1

=-1x 3+ 2 x (—4)

=-11

(iii) Let M and Cj; 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.
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AlSO, Cij = (—1)i+j X Mij
Given,

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

From given matrix we have,

-1 2
= My, = [5 2]
M =—1x2 —5x2
M1 =-12

-3 2
= Mﬂl - [ [ 2]
Mo = —3x2 —5x2
Mz, =16

= My, = [:? g

M31=—3X2—(—1)X2
M31 =-4

Ci1= (—1)1+1 x M1q
=1x-12

=-12

Co1= (1) x My
=-1x-16

=16

C31 = (-1)*"1 x M3,
=1x-4

=-4

Now expanding along the first column we get
|A| =a11 % Ci1 + @21% Can+ @31% Cap
=1x (—12) + 4 x 16 + 3x (—4)

=-12+64-12
=40
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(iv) Let Mj and Cj 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,
1 a bc
A=11 b ca
1 ¢ ab
b ca
M ==
= M [c ab

Myi=bxab—-cxca
M11=3b2—aC2

a bc

=Mz = ¢ ab

My =axab—-cxbc
Mp_:[ = azb — Czb

bc
ca]
Msi=axca—-bxbc

Ms; = a’c — b%c

Ci1 = (-1)"' x My,

=1 x (ab?-ac?)

= ab?—ac?

Car = (1)1 x My

=-1x (a’b —c?b)

=c’b—a’b

C31 = (-1)*"1 x M3,

=1 x (a%c — b%c)

=a’c—b?%c

Now expanding along the first column we get
|A] =a11 x Cq1 + a21% Cor+ az1x Cz1

= 1x (ab?—ac?) + 1 x (c*b — a%b) + 1x (a’c — b?c)
=ab?—ac?+c’b—a’b +a’c-b%
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(v) Let M and Cj; 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.

A|SO, Cij = (—1)i+j X Mij

Given,
0 2 6
A=|1 5 D]
3 7 1

From the above matrix we have,

5 0
= My, = [? 1
Mq; = 5x1 — 70
Mi1=5

2 6
= MEJ.: [? l
Mo = 2%1 - 7%6
M3, =—40

2 6
= My, = [5 0
M31—2X0—5X6
M31=—30

Cor = (1)1 x My
=-1x-40

=40

Ca1 = (=1)*"' x M3,
=1x-30

=-30

Now expanding along the first column we get
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|A| =a11 % C11 + @21% Co1t+ @31x Cay

=0x5+ 1 x40+ 3x (-30)

=0+40-90
= 50

(vi) Let Mjj; and Cj; 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,

H:

a h
h b ?]
o f c

From the given matrices we have,

-

Mi = bxc—fxf
M = bC—fz

-t

My =hxc—fxg
Mu:hc—fg

= My, = [E ?

Mz, = hxf-bx g
Ms; = hf — bg

Ci1 = (1) x My
=1 x (bc—f?)

= bc—f2

Car = (1)1 x My
=-1x (hc—fg)
=fg—hc
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Ca1 = (-1)*" x M3,

=1 x (hf-bg)

= hf—bg

Now expanding along the first column we get
|A| = @11 x C11 + @1% Cort+ @31x Cag

= ax (bc—f2) + hx (fg — hc) + gx (hf — bg)

= abc— af? + hgf — h’c +ghf — bg?

(vii) Let Mj; and Cj; 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,

From the given matrix we have,

0 1 -2
= Mll: 1 _1 1
-1 5 0

Mg =0(=1x0-5x1)-1(1x0—(-1) x 1) +(=2) (1 x 5 (-1) x (1))

M =—9
-1 0 1
>M,,=|1 -1 1
-1 5 0

Moy =—1(-1x0-5%x1)-0(1x0—-(-1)x1)+1{1x5—(-1) x (1))

Mz =9
-1 0 1
:‘Malz D 1 _2
-1 5 0

M3 ==1(1x0-5x%x(-2))—-0(0x0—(-1)x(-2)) +1(0x5—(-1) x 1)
M31 =—9
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1 -1
Mg =-1(1x1—-(-1) x (-2))-0(0x1-1x(-2))+1(0x(-1)—-1x1)

M41 = O

Ci1 = (-1)""' x My,
=1 x(-9)

=-9

Car = (1)1 x My
==1x9

=-9

Cs1 = (-1)*"! x M3,
=1x-9

=-9

Ca = (—1)4+1 x My
=-1x0

=0

Now expanding along the first column we get
|A| =a11 % Ci1 + @21% Cor+ @31% Cag + az1x Cas
=2x(-9)+(-3)x—9+1x(-9)+2x0

=-18+27-9
=0

2. Evaluate the following determinants:

o | -7

(2) r bxr+1

(i) cosf? —sinf
sinfl cosf

(ii) cos 15° sin 15°
sinT5? cos 75°

(iv) a+ib e+ id
—c +1id a — ib

Solution:

(i) Given

x -7

xr ST + 1‘
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= |A] =x(5x+1)—(-7) x

|A] = 5x% + 8x
(i) Given
cosfd —sind

sinf cos0@
= |A| =cos B x cos 0 —(—sinB) xsin 6
|A| = cos?0 + sin%0

We know that cos?0 +sin0 =1

Al =1

(iii) Given
cos 15° sin 15°
sinT5? cos 75°
= |A| = cos15° x cos75° + sin15° x sin75°
We know that cos (A—B) =cos Acos B +SinAsinB
By substituting this we get, |A| = cos (75 — 15)°

|A| = cos60°
|A| =0.5
(iv) Given

a-+ib ¢+ id

—c+id a—ib
= |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 =-1
=a’—(-1) b?>+c?-(-1) d?
=a’+b*+c?+d?

3. Evaluate:

2 3 7/
13 17 5
15 20 12
Solution:
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2 3 7
Al =13 17 5
15 20 12
|17 5] _ 4|13 5 13 17
l‘d‘l_glzn 12 3|:L5 12|+?|15 20
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=2(17%x12-5x20)—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 |A]?=|A[x|A]

|A|?=0

4. Show that
sin 10" —cos 10"
sin 80" cos 807

Solution:

Given

sin 10° —ecos 107
sin 80" cos 80"

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°

|A] =1

Hence Proved

2 3 =5

5. Evaluate| V7 1 —2| by two methods.
-3 4 1

Solution:

Given,
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2 3 —5b
Al=17 1 =2
-3 4 1

Expanding along the first row

1 -2 7 -2 7 1
MI:EL} 1|_3|—3 1|_5|—3 4
=2(1x1-4x(-2))-3(7x1—-(-2)x(-3))-5(7x4—-1x(-3))
=2(1+8)—-3(7-6)—5(28 + 3)
=2x9-3x1-5x31
=18-3-155
=-140
Now by expanding along the second column

1 -2 3 -5 3 —&
|A|=2|4 1|_?|4 1|_3|1 -2
=2(1x1-4x(-2))-7(3x1-4x(-5))-3(3x(-2)—1x(-5))
=2(1+8)-7(3+20)-3(-6+5)
=2x9-7x23-3x(-1)

=18 -161 +3
=-140
0 Sine —Ccoso
6. Fvaluate : A = |—sin«a 0 sin3
cosx —sing 0
Solution:
Given
0 sinad  —cosa
A =|—sina 0 sin 8
cosa  —sinf3 0

Expanding along the first row

0 sin ) i —sina 0
|A] = D| . B| —sina| SR@ smBl — msn:| .
—sinff 0 COS o 0 cosa —sinf

= |A| =0 (0—sinB (=sinPB)) —sina (—sina x 0 — sinB cosa) — cosa ((—sina) (—sinfB) — 0 x

cosa)
|A| =0 + sina sinP cosa — cosa sina sinP
Al =0
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1. Evaluate the following determinant:

1 3 5
(¢) |2 6 10
31 11 38
67 19 21
(éi) {39 13 14
81 24 26
a h g
(i) |h b f
g f c
1 -3 2
(iv) |4 —1 2
3 5 2
1 4 9
(v)|4 9 16
9 16 25
6 3 -2
(vi) | 2 -1 2
—10 5 2
1 3 9 27
3 9 27 1
9 27T 1 3
27 1 3 9
102 18 36
(viii) | 1 3 4
17 3 6

(vii)

Solution:

(i) Given
1 3 5
2 6 10
31 11 38
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1 3 b5
2 6 10
31 11 38

Let A =
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31 11 38

Now by applying, R,—» Rz — Ry, we get,

1 3 5
0 0 0
31 11 38

=A=2

SD,ﬂ =0

(ii) Given

67 19 21
39 13 14
81 24 26

67 19 21
39 13 14
81 24 26

Let A =

By applying column operation C; = C; — 4 3, we get,

4 19 21
-3 13 14
-3 24 26

= A =

Again by applying row operation, Ry = R: + R; 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= 1|0 109 119

0 11 12
= 1[(109) (12) - (119) (11)]
=1308 — 1309
=—1
So,A=-1
(iii) Given,
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a h g
h b f
g f c

a h g
LetA =|h b f
g f c
=a (bc—f%) —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

1 -3 2
4 -1 2
3 5 2
1 |2 (Carl) -
4 -1 2‘
3 5 2

Let A =

By taking 2 as common we get,

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

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

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

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

1 4 5
=A=14 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; > C; — 5C; we get,

1 0 0
=A=|4 -7 -13
9 —-20 -36
=1[(-7) (-36) - (- 20) (- 13)]
=252 -260
=—8
So,A=-8
(vi) Given,
6 -3 2
2 -1 2
—-10 &5 2
6 -3 2
Let, A = 2 -1 2
—-10 &5 2

Applying row operations, R; = R; —3R; and R; = R; + 5R; we get,

0 0 —4
=A=12 -1 2| =

0 0 12
50,A=0
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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
LetA =19 97 1 3
27 1 3 9
1 3 3% 33
2 3
= A = 32 33 3 1
3 3 1 3

Applying C; > Cy + G + C3 + Cy, we get,

+ 32 +3% 3 3% 3°

+ 32 +3% 32 3% 1

+32+3%* 32 1 3

+32+3% 1 3 37

1 3 32 33

1 32 33 1

1 3 1 3

1 1 3 32

Now, applying R = R2—R1, R3 & R3 — Ry, Rs = Ry — Ry, we get

= A =

=

+ 3
+ 3
+ 3
+ 3
=A=(1+3+ 3+ 3%

1 3 32 33

0 3°-3 3*-32 1-3°
0 3¥-3 1-32 3-3°
0 1-3 3-3%2 32-33

6 18 —26
=A=(1+3+3%+3%|24 -8 -—-24
-2 —6 -—18
3 -9 13

12 4 12
-1 3 9

=A=(1+3+ 3%+ 3%

=A=(1+3+ 3% + 3323
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Now, applying R; = Ry + 3R;

0 0 40
12 4 12
-1 3 9

=A=(1+3+ 3%+ 3%)2°

— (1 +3 + 32 + 3%)23[40(36 — (—4))]

= (40) (8) (40) (40) = 512000

So, A =512000
(viii) Given,
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 Rz = Rs — Ry, we get,

17 3 6
=A=6[|1 3 4 =0

0 0 0
So,A=0

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

8 27
(i) 12 3 5
16 4 3
6 3 -2
(i) | 2 -1 2
~10 5 2
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2 3 7
(#it) (13 17 5
15 20 12
i a® be

(i:v)lb b? ac

L 2 ab

C

a+b 2a+b 3a-+b
(v)|2a+b 3a+b 4a-+b
4a+b S5a+b 6a-+b

1 a a®— be

(vi) 1 b b —ac

1 ¢ ¢ —ab
49 1 6
(vii) (39 T 4
26 2 3
T
0

0
(vidi) |—x
—y —=z
1 43 6
(iz) [T 35 4
3 17 2
12 22 3% 42
22 32 42 52
(x) 32 42 52 @2
4% 5% 6% T°
a b c
(i) la+2x b+2y c+ 2=z
T Y z

(23 + 2—3)2 (23 _ 2—3)2 1
(zii) (3% 4+37%)2 (3 -39 1
(4;: _|_4—;r)2 (4;3 _4—::)2 1
sina cosa cos(a + §)
(wiii) |sin@3 cosB cos(3+ J)
siny cosy cos(y+ J)
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EE?!:JHHA§
sin?23°  sin%67° cos180°
(ziv) |—sin?67° —sin?23° cos?180°
cos180°  sin?23°  s5in%67°
cos(x+vy) —sin(x+y) cos2y
(xv) sinT cosx siny
—COoO8ir SiT.IC —COsYy

V23+v3 V5 V5
(xvi) [v/15 + V46 5 /10
34+v115 V15 5

sin*A cotA 1

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

(zvii) |sin*B cotB 1|, where A, B,C are the angles of AABC

sin?C cotC 1

Solution:

(i) Given,

8 2 7

12 3 5§

16 4 3
8 2 7

Let A = |12 3 5§
16 4 3

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

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

Again apply row operations Rz & 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
2 -1 2
—-10 5 2
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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
5 5 2

As, Cy = G, hence the value of the determinant is zero.

(iii) Given,
2 3 7
13 17 5
15 20 12
2 3 7
Let A = |13 17 &
15 20 12

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

2 3 7
=A= |13 17 5
2 3 7

As, Ry = Rs, so value so determinant is zero.

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

Multiplying R1, Rz and Rs; with a, b and c respectively we get,
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1 a® abc
=A =1 b?® abc
1 c¢® abc

Now by taking, abc common from C; gives,

1 a* 1
=A=1|1 b® 1
1 ¢* 1

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

(v) Given,

a+b 2a3+b 3a+b
2a+b 33+b 4a+b
4a+b 5a+b 6a+b

a+b 23+b 3a+b
2a+b 33+b 4a+Db
4a+b 5a+b 6a+b

Let A =

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

a+b 23+b a
2a+b 3a+b a
4a+ b 53+ 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,

1 a a?-—bc
1 b b?-ac
1 ¢ c?—ab

1 a a’?—bc
1 b b?-ac
1 ¢ c?—ab

Let A =
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1 a a° 1 a bc
=A=1|1 b b%?—|1 b ac
1 ¢ c? 1 ¢ ab

Applying R:—=R; — R1 and R; = 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 Rs respectively,

1 a a’

0 1 b+a
0 1 c+ a

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

= A = (b—a)(c—a) —(b—a)(c—a)

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

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

1 1 6
7 7 4
2 2 3

= A =

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

(viii) Given,

1 a
0 1
0 1
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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 C3 with z, y and x respectively we get,

1 0 ¥
= A= (—) —xz 0 ZX
XVZ —yz —zy 0
Now, taking y, x and z common from Ry, R; and Rs gives,
1 0 X X
= A = (—) -z 0 z
Wy -y 0
Applying C; > C; — G5 gives,
1 0 X X
= A = (—) —Zz —ZI Z
Wy -y 0

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

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

Applying C;=>C, — 7G5, we get

1 1 6
7 7 4
3 3 2

= A =
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As, C1 = C», hence determinant is zero

(x) Given,

12 22 32 42
22 32 42 52
32 42 52 62
42 52 62 ?2

Now we have to apply the column operation CG;—>C; — C;, and C—=>Cy — Gy, then

12 27
2% 3°
Let A = 32 42
42 52
we get,
12 27
22 37
= A = 32 42
42 52
12 27
22 37
= A = 32 42
42 52

32 42
42 52
52 62
62 ?E

32 — 22
42 — 37
52 — 42
62 — 52
5 15
7 21
9 27
11 33

42__12
5% — 22
6% — 32
?E__42

Taking 3 common from C; we get,

12 27
22 32
=A=3 32 42
42 52

As, C3 = C4 s0, the determinant is zero.

(xi) Given,
a b
a+2x b+ 2y
X y

5 b
7 7
9 9
11 11

C

c + 2z

Z

https://byjus.com
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a b C
LetA =]a+2x b+ 2y ¢+ 2z
X y Z

Now by applying, C;—»C; + C; and Gs>Cs + Cy, we get

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

= A =

Taking 2 common from Rz we get,

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

=A=2

As, Rz = R, hence value of determinant is zero.
(xii) Given,

{2:( + 2—:{)2 {2:{_ 2—:{)2 1
{3:{ + 3—:{)2 {3:{_ 3—:{)2 1
{4:{ + 4—:{)2 {4:{_ 4—:{)2 1

{zx + 2—3:)2 {2:{_2—:{)2 1
Let A = |(3* + 37%)% (3*-379)% 1
{,_1:3: + ,_1_—3:)2 {4:{_4—:{)2 1
2% + 277+ 2 2%+ 277 -2 1

3% + 377 4+ 2 34+ 37%-2 1
47 4 473 £ 2 4P 47— 1

= A =

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

4 2% +27%-2 1
4 3 +37%-2 1
4 4 +47-2 1

= A =

1 2% +27%-2 1
1 3% +37%-2 1
1 4% +42-2 1

= A =4

As C; = G5 hence determinant is zero.
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(xiii) Given,
sina cosa cos(a + &)
sinf cosP cos(p + &)
siny cosy cos(y + &)
sina cosa cos(a + &)
Let, A = |sinf cosB cos(p + 6)
siny cosy cos(y + &)

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

sinasind cosacosd cos(a + &)
= A = ———— |sinfsind cosPcosd cos(p + &)
Sind cosd sinysind cosycosd cos(y + 8)

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

1 sinasind cosacosd—sinasind cos(a + &)
= A = —————|sinfsind cosPcosd—sinfsind cos(f + &)
sind cosd |_. . . .
sinysind cosycosd —sinysind cos(y + 8)
1 sinasind cos(a + &) cos(a + &)
=A= s = 5%11[35.1115 cos(f + &) cos(p + &)
sinysind cos(y + &) cos(y + &)

As C; = C3 hence determinant is zero.

(xiv) Given,
sin® 23° sin“67° cos180°
—sin?67° —sin®23° cos?180°
cos180°  sin®23° sin®67°
sin? 23° sin®67°  cos180°
Let, A = |—sin?67° —sin®23° cos?180°
cos180°  sin®23° sin®67°

Applying C;—>C; + G, we get
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sin®23° + sin®67° sin*67° cos180°
—sin® 67" —sin®23° —sin?23° cos?180°
cos180° + sin®23° sin?23°  sin?67°

= A =

Using, sin (90— A) = cos A, sin® A+ cos? A=1, and cos 180° =—1,

sin® 23" + cos®23° sin®67°  cos180°
= A = |—(sin*67° + cos?67) —sin®*23° cos*180°
—(1 —sin®23") sin®23°  sin? 67
1 sin® 67° -1
= A = -1 —sin? 23° 1
—c08?23° sin*23° c0s?23°

Taking, (— 1) common from C;, we get

-1 sin® 67° -1
=2 A= - 1 —sin® 23° 1
cos®23° sin?23° cos®23°

Therefore, as C; = C; determinant is zero.
(xv) Given,
cos(x +y) —sin(x +y) cos2y

sinx COSX siny
— COSX sinx —COSYy

cos(x +y) —sin(x +y) cos2y
sinx COSX siny
— COSX sinx —COSy

Let A =

Multiplying Rz with sin y and Rs; with cos y we get,

1 cos(x + y) —sin(x +y) cos2y
= A = — | sinxsiny cosxsiny sin®y
siny cosy 5 5
—COSXCOSYy sinx“cosy —cos°y

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

1 cos(x + y) —sin(x + y)

= —— |sinxsiny —cosxcosy cosxsiny + sinxcosy

sinycosy ,
— COSXCOSY sinxcosy

https://byjus.com
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Taking (— 1) common from Rz, we get
1 cos(x + y) —sin(x + y)
= —— |—sinxsiny + cosxcosy —(cosxsiny + sinxcos
sinycosy Y Y ( , y )
— COSXCOSY sinxcosy
B cos(x +y) —sin(x +y) cos2y
=AN=——|cos(x+y) -—sin(x+y) cosly
siny cosy

—COSXCOSYy  sinxcosy  —cos?y

As R; = R; hence determinant is zero.

(xvi) Given,

V23 + V3 V5 5
Vi5 + V46 5 10
3 + V115 V15 5

V23 + V3 V5 5
LetA = |V15 + V46 5 /10
3 + 4115 V15 5

Multiplying C; with V3 and Cs with V23 we get,

V23 + V3 V15 V115
= A = [V15 + V46 5V3 230
3 + V115 V45 523

V3 +V3 V5(/3) VE(V23)

=0 = |VI5 + V36 VB(VI5) V5(V46)
3+VIls  VB(3) VB(VIIB)

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

V23 + V3 (V3)  (V23)
= A = V5V5[V15 + V46 (V15) (V46)
3 +V115  (3) (V115)

https://byjus.com

cos2y

—sin’y + cos?y

—cos?y


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

Applying GG + G5

V23 + V3 V23 + V3 (V23)
= A =515 + Va6 V15 + V46 (V46)
3 ++V115 3 + V115 (V115)

As C; = G hence determinant is zero.

(xvii) Given,

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? +c? — a? a’ + c? — b? a’ + b? — c?

cosd = > be ,caosB = S ac ,cosC = ab

A=0

Hence proved.
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Evaluate the following (3 —9):

a b+ e a?
3.b c+a b2

c a+b c?
Solution:
Given,
a b+ c a?
b c+a b?
c a+b c?
a b+ c a
LetA =|b c+a b?
c a+b c?

Now by applying column operation C;2C + G

a b+c+a a‘
b c+a+b b?
c a+b+c c?

= A

Taking, (a + b+ c) common,

2

a 1 a
=A=(a+b+0c|b 1 b?
c 1 c?

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

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

a 1 a?
=A=(a+b+c)|b—a 0 bZ-—a?
c—a 0 c¢c?-a?

Taking, (b —c) and (c— a) common,

a 1 a’
=A=(a+b+c)b—a)c—a)l1 0 b+ a
1 0 c+a

=(a+b+c)(b—2a)(c—a)(b-rc)
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So,A=(a+b+c)(b—a)(c—a)(b—c)

1 a be
4. 11 b ea
1 ¢ ab
Solution:
Given,
1 a bc
1 b ca
1 ¢ ab
1 a bc
LetA =11 b «ca
1 ¢ ab

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

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

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

=A = (a—b)(a—0)

=(a—b)(c—a)(b—=c)
So,A=(a—b)(b—c)(c—a)

a bc
-1 ¢
-1 b
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4+ M x x
5. T T+ A T
T T xr+ A
Solution:
Given,
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, Ci=C;y + C; + C3, we have,

3x + A X X
I+ A X+ A X
3x + 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, Rz—>R2 — Ry, R3—>Rs — Ry, we get,

1 x X
=2A=3x+A)0 A 0
0 0 A

=M (3x+A)
So, A=A (3x+A)

=
on B
n R o
B on

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants
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Solution:

Given,

a b c

c a b

b ¢ a
a b c

LetA =|c a b
b ¢ a

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

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

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

= A =

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

1 b c
=A=(a+b+0)Jl a b
1 ¢ a

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

1 b C
=A=(@a+b+c)f0 a—b b-c
0 c—b a-c

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

So,A=(a+b+c)[a’?+b?+c?—ac—ab—bc]

.
=
=R =
B e
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Solution:

Given,

¥ 1 1

1 x 1

1 1 x
¥ 1 1

LetA =11 x 1
1 1 x

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

2+x 1 1
=2A=124+x x 1
2+x 1 X
1 1 1
=2A=(2+x)1 x 1
1 1 x

Again by applying row operation, R;—»R; — Ry, R3—=>R; — Ry, we get,

1 1 1
A= (2+3x0 x—1 0
0 0 =x—1

=(2+x) (x—1)?
So, A=(2+x) (x—1)*

Solution:

Given,

https://byjus.com
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2

Xy? Xz
0 yz®
zy? 0

0 xy® xz

Let, A = [x’y 0 yz

x’z zy* 0

On simplification we get,

=0(0 —v*2°) — xy? (0 — x*yZ®) + x22 (x*y°z - 0)

a —a 0
X at+y z
0 —a a

2
2

-0 +x3y323 +x3y323
= 2y
So, A = 2x°y°7?
a-+ x Y z
o a+y z
T iy a—+ z
a—+x y Z
X at+y Z
X y a+ z
a—+ x y
Let, A = X a-+y
X y

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

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

Again by applying column operation, C;—>C; — G
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a
= A =

0

0

X at+x+y z

—d
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0

d

=ala(a+x+y)+az]+0+0

=a’(a+x+y+2)

So,A=a’(a+x+y+2z)

10. If A =

-
e R

Solution:

1 x
1y
1 z

As |A] = |A|T

Let A =

1 x
1 vy
1 z

= A =

2

e M
b b

_|_

%2
2

y

72

%2
2

y

72

_|_

1 1 1
. Ay =|yz zx xy|., then prove that A + Ay =0
r vy =
1 1 1
VZ ZIX Xy
X y Z
1 yz X
1 =X vy
1 xy zZ

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

1 x
=A=1|1y
1 =z
0 0
=A=10 0
0 0
So,A=0

Hence the proof

2

X 1 x yz
yil—1 v =
72 1 z xy
x%—yz
yZ—zx| = 0
z? — xy
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Prove the following identities (11 — 45):

a b c
11. la— b b—-=¢ c—a:a3+b3+c3—3abc
b+ec e4+a a+b

Solution:

Given,

a b C
a—b b—-c c—a
b+c¢c c+a a+b

a b C
a—b b—-c c—a
b+c c+a a+b

LHS=
Apply =G+ 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
0 b—-c «c¢c—a
2 c+a a+b

=(a+b+0

Applying, R=—>Rs — 2R,

1 b C
=(a+b+al0 b—c c—a
0 c+a—2b a+ b—2c

=(fa+b+c)[(b—c)la+b—2c)—(c—a)(c+a—2b)]
=a’+b*+c®—3abc
As, LH.S=R.H.5

Hence, the proof.
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b4+ec a—b a
12. le+a b—r b| = 3abe—a® — b — &2
a+b c—a c

Solution:

Consider,

b+c a—b a
c+a b—c b
a+b c—a c

LH.S =
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¢c—a
2@+b+c) c+a a+b

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

0 b—-c c¢c—a
2 c+a a+b

= —(a+ b+ )

Applying, Rs—>R3 — 2R;

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

1 b C
=—(a+b+ 0|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®-b3-¢3
Therefore, L.H.S = R.H.S,

Hence the proof.

a+b b+c c+a a b e
13. b4+¢ e+a a+bl=2b ¢ a
c+a a+b b+e c a b
Solution:
Given,
a+b b+c c+a a b c
b+c c+a a+bl=2b c a
c+a a+b b+c c a b

LHs=Ilc+a a+b

Now by applying, C;—>C + G+ G

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

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

Again apply, C;—>C; — Gy, and C3—=>C3 — Cy, we have
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(a+b+c) —a —-b
=2|a+b+c) -b —c
(a+b+c) —c -a

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

=2

By expanding, we get

c a b a a b b a b
=2lla b cJ+b b c|+]|c b c
b ¢ a c Cc a a c a

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

Therefore,
c a
=2la b c
b
a b c
=2|b ¢ al = RHS
c a b

Hence, the proof.

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

Applying Ci—>Cy + C; + Cs, we have

2(a+ b + 0 a b
=|2(a+b+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+C)J1 b+c+ 2a b
1 a c+a+ 2b

Now, applying R:—R; —R; and Rs—*Rs; — Ry, we get,

1 a b
=2(@+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)*=R.H.S

a—b—r¢ 2a 2a
15. 2b b—c—a 2b =(a+b+c)d
2e 2e c—a—>b
Solution:
Consider,
a—b-c 2a 2a
2b b—c—a 2b
LH.S = 2c 2C c—a—>b

Now by applying, R1=>R1 + R, + R3, we get,
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a+b+c a+b+c a+b+c
= 2b b—-c—a 2b
2cC 2c c—a—>b

Taking (a + b + ¢) common we get,

1 1 1
2b b—c—a 2b
2c 2C c—a—>b

=(a+b+ 0

Applying C;=>C; — Cy and G=>C5 — Cy, 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

2cC 0 b+c+a

=(a+b+c)’=R.H.S

Hence, proved.

1 b+ec bP+c°
16.]1 c+a 2 +a® =(a—0b)(b—c)c—a)
1 a+b a®+b?

Solution:
Consider,
1 b+c b?+c?
LHS=11 c+a c? + a?
1 a+ b a%+ b?

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

1 b+c b?+c?
0 a—b a?-—b?
0 a—c a*-—c?
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1 b+c b%+c?
=(a-b)a—-cdfo 1 a+b
0 1 a+c

Again by applying Rs—Rs; — Ra, 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—Db)(a—0)

Hence, the proof.

a a+b a-+2b
17.|la+2b a a+b|=09(a+b)b?
a+b a-t+2b 1

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

Applying Ri—>R; + R; + Rs, we get,

33+ 3b 3a+3b 3a+ 3b
=|a+ 2b a a+b
a+b a+ 2b a

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

1 1 1
= (3a + 3b) |a + 2b a a+b
a+b a+2b a

Applying, C;—>Cy — G and G=>Gs — G, we get,

RD Sharma Solutions for Class 12 Maths Chapter 6
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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) b*
=R.H.5

Hence, the proof.

b2

1 a be l a a
18.]1 b ecal=1[1 b b*
1 ab 1 ¢ c*
Solution:
Consider,
1 a bec
LHS=1|1 b ca
1 ¢ ab

Now by applying, Ri—a Ry, R.=>b R;, Rs—>CRs

We get,
1 ]a a* abc
= (ﬁ) b b* cab
c c? abc

byl 2t 1
- (Go)pp v 1
c? 1

="
=
(%]
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2

1 a a
=1 b b?
1 ¢ c?
Hence, the proof.
z x* y x Yy =z x? yz 22
19. 22 x2? | =2? ® 2% =|z* y! =zyzle—v)vu—2)z—x)(z+y+2)
=zt 2t gyt et gyt 2t r Yy =z
Solution:
Given,
z x Y X oy oz x? y* Z?
z2 x* y = [x* y? oz =[x+ 4 g4
74yt J,zt- x4 },4 P x vy oz
=xyz(x—y)(y—z)(z—-x)(x + y + z)
Consider,
X y z
_JI’.'E }J.E Z.E
x4 },4 74
By taking xyz common
1 1 1
=xyz|Xx ¥V Z
3 },3 ZE
0 1 0
=xyz| X—-Y ¥y Z—Y%
x3—y? g3 g3 _y3
0 1 0
1 y 1
Pz +y? + zy

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

=—xyz(x—y) (z=y) [Z +y* + 2y = 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+c)? a? be
20. [(e+a)? b cal=(a—b)(b—c)(c—a)(la+b+c)(a®+ b2+ P)
(a+b)? c* ab

Solution:

Consider,

(b +¢)* a* bc
LHS = |(c + a)* b* ca
(a + b)? ¢* ab

Applying, Ci=>C + G, —2G

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

a’ + b? +c? a* bc
= |a® + b + ¢ b? ca
a’ + b? + ¢ ¢ ab

Taking (a + b? + ¢?), common, we get,

1 a® bc
=(a® + b* + |1 b? ca
1 c¢? ab

Applying R:—=R; — R; and R;—=>R; — Ry, we get,
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1 a’ be

0 b*—a® ca-—bc
0 c?—a*> ab-—bc
1 a’ bc

0 b+a -—-c
0 c+a b

= (a®> + b* + ¢?)

= (a? + b* + c*)(b—a)(c—a)

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

Hence, the proof.

(a+1)a+2) a+2 1
2l. [(a+2)(a+3) a+3 1 = -2
(a+3)(a+4) a+4 1

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, Rs—Rs — R;

(a+ 1)(a+2) a+2 1
=l(a+2)a+3) a+3 1
(a + 3)2 1 0

Again by applying, Rz—»R: — R

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

=[(2a+4) (1) —(1) (2a + 6)]

https://byjus.com


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

[BYJu's

The Learning App
=-=2
=R.H.S

Hence, the proof.
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a? a®—(b—e¢)? be
22, b2 b2 —(c—a)? eca|=(a—b)(b—c)(c —a)(a+ b+ c)(a®+b*+7)
c? 2 —(a—0b)? ab

Solution:

Consider,

a*> a*—(b—c¢c)* bc
LHS =|b* b*—(c—a)?® ca
¢ c—(a—Db)* ab

Applying, C;—>C; — 2C; — 2G5,

we get,

a’ a’—(b—c)*— 2a* — 2bc be

= |b* b —(c—a)a*—(b—c)*—2b*—2ca ca

a®> —(a® + b* + ¢?)
= |b? —(a® + b* + ¢?)
¢ —(a® + b* + c?)

¢ c—(a—b)a*—(b—c)*—2c*—2ab ab

be
ca
ab

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

a* 1
= —(a®* +b* + c?)p? 1
ct 1

be
ca
ab

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

H,E

= —(a®* + b* + %)

b>—a®*> 0 ca- bc
c?—a®> 0 ab-—bc

1 be
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= —(a* + b* + ¢*)(a—Db)(c—a)
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a’ 1 bc
—(b+a) 0 c
c+a 0 -b

=—(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

Hence, the proof.

1 a2+bc
23.11 b2+ ca
1 c2+ab

Solution:

Consider,

LHS =

1 a® + bc a°
1 b2 +ca b3
1 ¢c2+ab c3

3

b: =—(a—0b)b—c)(c—a)(a®+b*+?)

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

1 a® +

=0 b* +ca—a*—-bc b*-a®
0 c2+ab—a*—bc c*—-a°

be a’

1 a’ + bc a’

=10 b*—a*—c(b—a) b*-a?

= (b-a)(c—a)

=(b—a)(c—a)[((b+a—c)) (c? +a*+ac)—(b?+a” +ab) (c* + a* + ac)]

0 c*—a®> + b(c—a) c-d

1 a? + be a’
0 b+a—c b*+a*+ ab
0 c+a+b % +a®+ ac

=—(a—b)(c—a)(b—c) (a®+b*+?)
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=R.H.S

Hence, the proof.

a? be ac + c?
24, |a® + ab b2 ac — 4a’b®c?
ab b2 + be c?

Solution:
Consider,
a’ bc ac + c?
L.HS = |a® + ab b? ac
ab b? + bc c?

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

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

= abc

Applying, Ci—>Ci + C; + C3, we get,

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

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

Applying, C;—>C; — Cy and C3>C; — Cy, we get,

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

Applying, Ci—>Cy + C; + C3, we get,
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c —a 0
= 2abc|0 —a —b
c 0 —=b

Taking c, a, b common from C;, C;, C; respectively, we get,

1 -1 0
= 2a’b%*c?lo -1 -1
1 0 -1

Applying, Rs—Rs — R, we have

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

Hence, proved.

xr+ 4 T T
25. T xr +4 T = 16(3x + 4)
T T xr + 4

Solution:
Consider,

X+ 4 X X
L.H.S = X X+ 4 X

X X X+ 4

Applying, Ci—=Cy + C; + C3, we get,

3x + 4 X X
Ix+4 x+ 4 X
3x + 4 X ¥+ 4

Taking (3x + 4) common we get,
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1 X X
1 x + 4 X
1 X X+ 4

= (3x + 4)
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Now by applying, R.—>R: — R; and Rs—>Rs — Ry, we get,

1 x X
0 4 0
0 0 4

= (3x + 4)

=16 (3x + 4)

Hence the proof.

1 1+p l1+p+aqg
26012 34+2p 4+3p+2q|=1
3 64+3p 10+ 6p + 3q

Solution:

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 G—= G + kC;.
Applying C;—> C; — pCy, we get

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

1 1 1+p+q
=A=12 3 4+3p+2q
3 6 10+6p+3g

Applying Cs— Cs —qCy, we get
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1 1 1+4+p+q—q(l)
A=|2 3 4+3p+2q—q(2)
3 6 10+6p+3q—q(3)

1 1 1+4p
3 6 10+ 6p

Applying CG3—> C; — pC;, 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=1|2 3 4
3 6 10

Applying C;— C; — Cy, we get

1 1—-1 1
2 3—-2 4
3 6—3 10

1 0 1
2 1 4
3 3 10

ﬂ:

= A=

Applying C3— C3 — Cy, we get

1 0 1-1
A=12 1 4-2
3 3 10—-3
1 1 1
=A=12 3 4
3 6 10
1 0 0
=A=12 1 2
3 3 7

Expanding the determinant along R;, we have

A=1[(1)(7)=(3)(2)]-0+0

RD Sharma Solutions for Class 12 Maths Chapter 6
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~A=7-6=1

1 1+p 1+p+q

2 3+2p 4+3p+2q|=1
3 6+3p 10+ 6p+3q

Thus,

Hence the proof.
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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 (x1, y1), (x2, y2) and (xs, ys), then the area of the
triangle is given by:

1K v 1
ﬂ. - E XE Fz 1
X3 Y3 1

Now, substituting given value in above formula

113 8 1
A==|-4 2 1
2ls -1 1

Expanding along R;
=5 B1% el Al 2
= 2 3(3)-8(-9) + 1(~6)

1
=-[9+72-6
51 ]

7
2 Square units

on

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 (xi, y1), (X2, y2) and (xs, ys), then the area of the
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triangle is given by:

111 N1 1
A = > X Y2 1
X3 Y3 1

Now, substituting given value in above formula

2 7 1
ﬂ.=£l 1 1
10 8 1

Expanding along R;

1
T2 [Elé il_?lllﬂ il * lllln él]
= 2 R(-7)~7(-9) + 1(-2)]

1
= S[-14 + 63— 2]

47
2 Sguare units

47
Thus area of triangle is 2 sguare units

RD Sharma Solutions for Class 12 Maths Chapter 6
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(iii) Given (-1, -8), (-2, -3) and (3, 2) are the vertices of the triangle.
We know that if vertices of a triangle are (x1, y1), (X2, y2) and (xs, ys), then the area of the

triangle is given by:

1K v 1
ﬂ. - E Xg }Fz 1
X3 ya 1

Now, substituting given value in above formula

-1 -8 1
A==|-2 -3 1
2[3 2 1

Expanding along R;
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— B L,
L[l a2 Yea2 S
_ % [~1(~5) — 8(=5) + 1(5)]

1
=—|b—40 + 5
= |
_ =3¢
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.
We know that if vertices of a triangle are (xy, y1), (X2, y2) and (xs, ys), then the area of the
triangle is given by:

131 N1 1
ﬂ. = E Xg Fz 1
X3 y3 1

Now, substituting given value in above formula

10 0 1
A==l6 0 1
“la 3 1

Expanding along R;
1
=z lofs al-of3 1l +1[3 3

1
=5 [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) (51 5)1 ('51 1) and (101 7)
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(ii) (1r '1)1 (21 1) and (10, 8)
(iil) (31 -2), (8r 8) and (51 2)
(iV) (ZI 3): (-1I '2) and (5, 8)

Solution:

(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 (x1, y1), (X2, V2)
and (xs, y3), then the area of the triangle is given by

1% v 1
ﬂ. - E Xg Fg 1 - ﬂ
X3 yV3 1

Now, substituting given value in above formula

5 5 1
A=-1-5 1 11 =0
10 7 1
5 5 1
=I-5 1 1
21[}?1

Expanding along R;

1 _ _
=25l al=slig ol + 2l 5l

= % [6(—6) — 5(—15) + 1(—45)]

1
= 5[-35 + 75— 45]

=0
Since, Area of triangle is zero

Hence, points are collinear

(ii) Given (1, -1), (2, 1) and (10, 8)
We have the condition that three points to be collinear, the area of the triangle formed
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by these points will be zero. Now, we know that, vertices of a triangle are (x1, y1), (X2, Y2)
and (xs, y3), then the area of the triangle is given by,

151 N1 1
ﬂ. = E Xz yz 1 = D
Xz ya 1

Now, by substituting given value in above formula

1 -1 1
A=312 1 1 =0
4 5 1
r -1 1
=2 1 1
2la 5 1

Expanding along Ry

1
=5 [ls 3l =1l 3l +1fg 5l
=%[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 (x1, y1), (X2, V2)
and (xs, y3), then the area of the triangle is given by,

1% v 1
ﬂ. - E Xz Fz l == ﬂ
X3 Va3 1

Now, by substituting given value in above formula

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

13 -2 1
A=5f8 8 1 =0
5 2 1
13 -2 1
=8 8 1
“Is 2 1

Expanding along R;

1
=5l 1l-zls ol + 1l ]

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

1
= —|0
- [0]
=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 (x1, y1), (X2, Y2)
and (xs, y3), then the area of the triangle is given by,

1[¥1 N1 1
fﬂ. == E Xz }?’2 1 == ﬂ
X3 V3 1

Now, by substituting given value in above formula

112 3 1
A=z|-1 -2 1f =0
5 8 1
112 3 1
-1 -2 1
s 8 1

Expanding along R;
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1 _ _ — —
a1 G P el I R |
= % [2(-10) —3(-1-5) + 1(—8 + 10)]

1
= E[—ED + 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:

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 (x3, y1), (X2, Y2)
and (xs, y3), then the area of the triangle is given by,

1 %1 yi 1
A=%X ¥y 1 =0
Xz V3 1

Thus

13[}1
-0 b 1] =0
2:L:I_:L

Expanding along R;

L0 =z laly dl=ofy 3+l Fl

#g [a(b—1) —0(=1) + 1(-b)] = 0
l[:;1b—a—b] =0
=2

=>a+b=ab
Hence Proved

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

Solution:
Given (a, b), (a', b') and (a - @', b - b) 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 (x1, y1), (X2, V2)

and (xs, y3), then the area of the triangle is given by,

1K v 1
ﬂ. - E Xg Fz 1 - ﬂ
X3 Y3 1
Thus
a b 1
5 a' b’ 1l =0
a—a b-b 1

Expanding along R;
1 b’ 1| a” 1 a’ b’
:-ﬂ 2 [a|b—b’ 1| b|a—a’ 1| * lla—a’ b—b’l]
=}§ [a(b"—b + b")—b(a"—a + a") + 1(a'b — a’'b’'—ab’ + a’'b")] = 0
::é[a’b—ab +ab'—a'b+ab+ ab+ab—-ab'—ab’ +a'b'] =0
=ab—-ab=0
=ab'=a'b
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 (x1, y1), (X2, Y2)

and (xs, y3), then the area of the triangle is given by,
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1[¥1 N1 1
A= E ¥ V2 1l = 0
X3 ya 1
Now, by substituting given value in above formula
11 -5 1
A= > -4 5 1| =0
A7 1
Expanding along Ry
1 5 1 -4 1 -4 5
:,5[1? 1|+5|l l|+1|l ?”:U

:}é [1(=2) + 5(—4—2) + 1(—28—=51)] = 0
:}3[—2—2[1—51—28—51] =0

=-50-10A=0
=>A=-5

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 (x1, y1), (X2, V2)
and (xs, y3), then the area of the triangle is given by,

11%1 ¥ 1
ﬁ = E Xz yz l
X3 Va3 1

Now, by substituting given value in above formula

lx 4 1
35=52—61
- 5 4 1

Removing modulus
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X 4 1
+2x 35 =12 -6 1
= 5 4 1

Expanding along R;
N D R A I [P

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

= 170 =-10x + 50

Taking positive sign, we get

= +70=-10x+50

= 10x =-20

>X=—2

Taking —negative sign, we get
=-70=-10x+50

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

RD Sharma Solutions for Class 12 Maths Chapter 6
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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:

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

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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=>D=-6
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|
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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

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants
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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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10 3
= 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:

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

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:

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
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:

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
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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

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

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)]

= Dy =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
D,
X = —_—
= [B]
34
=" 34
=x=—1
Again,
D,
Y=1
=
_ =170
=Y 34
=y=—"5
D
z = =
= D

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
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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 =

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

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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EXERCISE 6.5

PAGE NO: 6.89

Solve each of the following system of homogeneous linear equations:

1.x+y-2z2=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,

1 1 -2
D=1J2 1 -3
5 4 -9

al =1y Sl Sol-2f
=1(1%x(-9)-4x%x(-3)—1(2%x(-9)-5%(-3))—2(4x2-5x1)
=1(-9+12)-1(-18 +15)—2(8 - 5)

=1x3-1x(—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
D,
X = —
D
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|2k 1
3k 1
5 1l
2 1
-k
=3
x=k
Similarly,
Y=
1 2k
12 3k
y = |1 1
2 1
B -k
y=33
y=k

Hence, x=y=z=k.

2.2x+3y+4z=0

X+y+z=0
2x+5y—-2z=

Solution:
Given
2x+3y+4z=
X+y+z=0
2x+5y—2z=

0

0

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
D=1]1 1
2 5

4
1
—2
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1 1 1 1 1 1
Al = 2|5 —2|_3|2 —zl * d‘lz 5|
=2(1%x(-2)-1%x5)=-3(1%x(-2)-2x1)+4(1x5-2x1)
=2(-2-5)-3(-2-2)+4(5-2)
=1x(—7)—-3x(-4)+4x3
=—=7+12+12
=17
Since D # 0, so the system of equation has infinite solution.
Therefore the system of equation has only solutionasx=y=z=0.
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