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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:

2
1 -3 2
(i11)A = |4 —1 2
s o 2
1 a be
(iv)A= |1 b ca
1 ¢ ab
0 2 6
(A= (1 5 0
3 71
a h g
(vi)A = {h b f
F T e
2 —-1 0 1
" —3 0 1 -2
(vii)A = 1 1 L1 N
2 —-1 5 0
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
i [0 - |
From the given matrix we have,
|V|11 =-1
M21 = 20
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Ci1=(-1)" x My

=1x-1

=-1

Co1 = (-1)*" x My

=20x-1

=-20

Now expanding along the first column we get
|A] = a11 % Cq1 + @21% Ca1

=5x (—1) + 0 x (-20)

=-5

(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 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
B [ y) 3]
From the above matrix we have
M11 = 3
M21 =4
Ci1=(-1)"*' x My
=1x3
=3
Cp=(-1)** x4
=-1x4
=-4

Now expanding along the first column we get
|A| = a11 % Cy1 + @21% Cxn

=—1x 3 + 2 x (-4)

=-11

(iii) 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 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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A|SO, Cij = (—1)i+j X Mij
Given,

A=14 -1 2

3 5 2

1 —3 2]

From given matrix we have,
-1 2
= My, = [ 5 2]

Mq; =—1%x2 —5x%2

My, =-16

= My, = _? g
M31=—3X2—(—1)X2
M31 =—4
Ci1 = (-1)*" x My
=1x-12
==12
Ca1 = (=1)**! x My
=-1x-16
=16

Ca1 = (=1)**! x M3
=1x-4

==4

Now expanding along the first column we get
|A| =a11 % Cy1 + @1% Cort @z1x Cag

=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.. =
e [c ab

Mpp=bxab—-cxca
M, = ab%? —ac?

a bc]

M= [c ab

Mz =axab—-cxbc
My = a’b—c’b

bc
ca]
Msi=axca—-bxbc

Ms; = a’c — b%c

Ci1=(-1)"*'x My

=1 x (ab?>-ac?)

=ab?—ac?

Ca1=(-1)*"" x My

=-1 x (a’b — c?b)

sith— ath

Ca1 = (-1)**" x M3

&1 x (afc — b’c)

= d9%e™= b2c

Now expanding along the first column we get
|A| = a1 x Cq1 + @21% Cyp+ @31x C3y

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

= M3, = [la)
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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 0‘
2 F 1

From the above matrix we have,

50
= My, = [7 1
Mi1 = 5x1 —7x0
My =5

-

My = 2X1 — 76
M3, =-40

- [} ¢

M3 = 2x0 — 5%x6
M31 = —30

Ci1= (1) x My
=1x5

=5

Ca1 = (-1)* x My
=-1x-40

=40

Cs1 = (-1)**" x M3,
=1x-30

=-30

Now expanding along the first column we get
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|A| = a11 x Cq1 + @21% Car+ @31x Caz
=0x5+1 x40+ 3x(-30)
=0+40-90

=50

(vi) 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,
a h
A=|h b ?]
g f c
From the given matrices we have,
_Ib

Myp=bxc—fxf
M11=bC—f2

_h g
= M,, = [f C]
M21=h><c—fxg
M21=hc—fg

= M3 = [g %]

Ms;=hxf-bxg
M31 = hf - bg

Cyy = (1) x Myy
=1 x (bc—f?)
=bc-f2

Cu= (—1)2+1 x Ma1
=-1x (hc—fg)
=fg—-hc
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Ca1 = (-1)** x M3y

=1 x (hf - bg)

=hf-bg

Now expanding along the first column we get
|A| = a1 x Cy1 + @21 Cprt @31x Cap

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

= abc— af? + hgf — h%c +ghf — bg?

(vii) 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.

AlSO, Cij = (—1)”j X Mij

Given,

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))
Myi1=-9

198 1
= M,, = [1 — 1‘

s 0
My =-1(-1x0-5x1)—-0(1x0—(-1) x 1) + 1(1 x 5— (1) x (-1))
Mz1 =9

—1 8 1
= M,; = [0 1 —2‘

—1 5 0

Ms; = —1(1 x0—-5x (_2)) _O(O x0— (_1) X (_2)) el 1(0 x5- (_1) o 1)
M31=—9
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-1 0 1
=>M41= O l _2

1 -1 1
Mg =-1(1x1—-(-1)x (-2))-0(0x1-1x%x(-2))+1(0x(-1)—-1x1)
M41 =0
Ci1 = (-1)*" x My
=1x(-9)
=-9
Co1 = (-1)**' x My
==1x9
=-9
Cs1 = (-1)*" x M3y
=1x-9
=-9
Car = (-1)*! x Mgy
==-1x0
=0
Now expanding along the first column we get
|A] = a11 x Cq1 + @z1% Cor+ @31x C31 + @z1x Cay
=2x(-9)+(-3)x9+1x(-9)+2x0
=—18+27-9
=0

2. Evaluate the following determinants:

o | -7
(2) r br+1
..\ [COS 0 —isin @
(i2) sinfl  cos @
... |cos15° sin 15°
CORY -, 0
8inTd" cosTH
R a+ib c+id
—c+1id a—1ib
Solution:
(i) Given

€ -7
r Hxr+1
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= |A| =x (5x + 1) — (-7) x

|A| = 5x* + 8x
(i) Given
cosf@ —sin@

sin@ cos@
= |A| =cos B8 x cos 6 —(—sinB) xsin 6
|A| = cos?0 + sin’0

We know that cos?0 +sin’6 =1

Al =1

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

|A] = cos60°
|A| =0.5
(iv) Given

a+1ib c+1id

—c+1id a—1ib
= |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?
=aZ+b?+c?+d?

3. Evaluate:
s 7/
13 17 5
15 20 12

Solution:
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Since |AB|=|A||B]

2 3 7
Al =113 17 5
15 20 12
17 5 13 5 13 17
Al =2 - +7
1Al 20 12 15 12| |15 20

=2(17x12-5%x20)-3(13x12-5x15)+7(13x20-15x% 17)
=2 (204 - 100) — 3 (156 — 75) + 7 (260 — 255)
=2%x104 — 3x81 + 7x5

=208 -243 +35

=0

Now |A|2 = |A|X|AI
|A|*=0

4. Show that

sin 10 —cos 10°
sin 80°  cos 80°
Solution:

Given

sin 10 —cos 10Y
sin 80" cos 80V l

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

-1 B2

-5
—2| by two methods.
1

5. Evaluate

= W

—3

Solution:
Given,
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% 3 -5
|Al=]7 1 -2
-5 & 1

Expanding along the first row
lal=z[y -3|f -5 4

=2(1x1-4x(=2))=3(7x1-(-2)x(=3))=5(7x4-1x(-3))
=2(1+8)-3(7-6)-5(28 + 3)
=2x%x9=3x1—=5%31
= 18—3—155
=-140
Now by expanding along the second column
1 —2 3 —3 2 —b
|A|=2|4 1|_7|4 1|_3|1 -4
=2(1x1-4x%x(-2))-7(3x1-4x(-5))—3(3 x(-2) — 1 x (-5))
=2(1+8)-7(3+20)-3(-6+5)
=2x9-7x%x23-3x(-1)

=18-161+3
=-140
0 sina  —cosa
6. Fvaluate : A = |—sin« 0 sin3
cosax ' —sing 0
Solution:
Given
0 sina  —cosa
A = |- sina 0 sinf3
cosa —sinf 0

Expanding along the first row

y 0 sinB|__.  |-sina sinf |—sina 0
I4F=0 |—sinB 0 | ) R 0 | COSA cosa —sin 3
= |A]| =0 (0 —sinp (-sinB)) —sina (—sina x 0 — sinf cosa) — cosa ((—sina) (—sinB) — 0 x
cosa)
|A| =0+ sina sinP cosa — cosa sina sinf
|A| =0
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EXERCISE 6.2 PAGE NO: 6.97

1. Evaluate the following determinant:
1 3 5
(¢) |2 6 10
31 11 38
67 19 21
(ii) (39 13 14
81 24 26
a h g
(iii) |lh b f
g f c

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 9 271
9 27,1 @
20 Y Y
102 18 36
(viid) f 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 5 1 3 5
2 6 10|=2|1 3 &
31 11 38 31 11 38
Now by applying, R;—> R, — Ry, we get,

1 3 5
0 0 o0=0
31 11 38

Let, A =

== 2

(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, R; = R; + Rz and Rs=> R; — R, we get

1 32 85
=A=|-3 13 14
0 41 T§

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

1 @y 35
=A=1|0 109 119
o1 12
=1[(109) (12) - (119) (11)]
= 1308 - 1309
==1
So, A=-1

(iii) Given,
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a h g
h b f
B T =
a h g
LetA=|h b f
g f c

=a (bc—1f?) —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
3 -1 2
2 &5 2 |
1 e
4 -1 2
3 & 2

Let A =

By taking 2 as common we get,

1 -3 1
=2A=214 -1 1
3 5 o1

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

i —l
=2A=2|3 2 0
29 0
=2[1(24 - 4)] = 40
So, A =40
(v) Given
1 4 9
4 9 16
9 16 25
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1 4 9
LetA =14 9 16
9 16 2Zh

By applying column operation C;— 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

=N =

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

1 0 0
=2A=1|4 -7 -13
9 -—-20 -36
=1[(-7) (-36) — (- 20) (-13)]
=252 -260
=—8
So,A=-8
(vi) Given,
6 -3 2
2 A1 2
—10" @ 2
. -2
LetA=| 20 »—1 2
—18¥ 5 2

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

g 0 -3
=>A=12 -1 2|=0
g 0 12

So,A=0
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(vii) Given

Applying C; = C; + C; + C3 + Cy, we get,

ra

3 3 F

3 8 ¥ a2

+3 8 Y s

13 1.0 T

R 3 s

1® 3° 1

1 391 3

lat & o

Now, applying Rz = Rz — Ry, R3  R3 — Ry, Rs & Ry — Ry, we get

ra

=\, =

= =
+ + + +
W W W w
+ + + +
wc.&ww

=A=(1+ 3+ 3% ;4

1 3 32 3

0 32-3 33-32 1-33
0 33-3 1-32 3-33
0 1-3 3-32 32-33

= A =09 3 @+ 3*)

6 18 —26

A= (1+3+3%+3%|24 -8 -24
-2 -6 -—18

3 -9 13

=>A=(1+3+32+3)2%12 4 12

—1 3 9
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Now, applying Ry > Ry + 3R;

0 0 40
12 4 12
=1 8 5

=A=(1+3+ 3% +3%)2°

= (1 + 3 + 3% + 3%)2°[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
Let A = | 1 3 4
1 3 &
17 3 &
=2A=6|1 3 4
i7 3 6

Applying Rs = R; — Ry, we get,

i¥ 3 &6
=A=6(1 3 4 =20

0 0 O
$0,A=0

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

zero:
8)2 7
(i)[12 3 5
16 4 3
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2 3 T
(#27) |13 17 5
15 20 12
i a’ be

(iv)lb b2 ac

% c* ab
a+b 2a+b 3a-+b
(v)|2a+b 3a+b 4a+b
4a+b Ha+b 6a-+b
1 a a?—be
(vi) |1 b b%—ac
1 ¢ 2 —ab
49 1
(vii) |39 7
26 2
0
(viit) |—x
—y —z
1 43 6
(iz) |7 35 4
3 17 2
12 22 32 42
22 32 42 52

8 wh o

o e

() 32 42 52 @2
42 52 62 72
a b c
(i) la+ 22 b+ 2y c+ 2z
T Yy 2

(2*+277)* (2*—277)% 1
(mii) [(3°+377)2 (3*—377)% 1
(4" +477)2 (4" —4")?% 1
sina cosa cos(a + 9)
(xiii) |sinB3 cos3 cos(3+9)
siny cosy cos(vy+ 9)
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sin?23° sin%67°  cosl180°
(ziv) |—sin?67° —sin?23° cos?180°
cos180° sin?23°  sin%67°
cos(x+1vy) —sin(x+vy) cos2y
(xv) sinx cosx siny
—cosT sinx —cosy
V23+v3 V5 V5
(zvi) V15 +V46 5 V10
3+v115 V15 5
sin’A cotA 1
(zvii) |sin’B cotB 1| where A, B,C are the angles of AABC
sin’C cotC 1

Solution:

(i) Given,

8 2 7

1Z 3 5

16 4 3
8 2 7

LetA = |12 3 5
16 4 3

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

8 2 7
=A= |12 3 A
4 1 =2

Again apply row operations R; & R2 — Ry, we get

8 20/
=2=A=14 1 -2
4 1 -2

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

(i) Given,
6 -3 2
2 -1 2
—18 5 2
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G —4a 2
LA = | 2 —1 2
—i B &

Taking (— 2) common from C; in above matrix we get,

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

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

(iii) Given,
2 3 7
13 17 5
15 20 12
2 3 7
LetA = (13 17 5
15 20 12

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

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

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

(iv) Given,
1/a A° Q%
1/b b?* ac
o c¢2.ab

1/a a? bc
Let,A = |[1/b b? ac
1/c c¢* ab

Multiplying Ry, Rz and Rs with a, b and c respectively we get,
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1 & ahc
=A=|1 b® abc
1 ¢® abc

Now by taking, abc common from C; gives,

1 a* 1
=2A=|1 B 1
1 2 1

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

(v) Given,

a+b 22+b 3a+b
22+b 33+b 4a+0b
4a+b 53+b 6a+b

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

Let, A =

Now by applying column operation C; - C: — C;, we get,

a+b 23+b a
2a+b 3a+b a
4a+b 5a+b a

— W —

Again applying column operation C;—>C; — C; gives,
a+b a a
2a +,b AQa
4a+b a a

= X =

As, C; = C5, so the value of the determinant is zero.

(v1) Given,

1 a) a2—bc
ey b2 — ac
1 ¢ c2—ab

1 a a%?-bc
1 b b%2—ac
1 ¢ ¢c2—ab

Let, A =
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1 & @& 1 a bce
=2A=|1 b b%|—|1 b ac
1 ¢ £ 1 ¢ ab
Applying R;—>Rz2—R: and R; = Rz — Ry, we get,
q a 32 1 a bC

B b—a (a—h)e
B £—a ta—oh

0 b—a b%2-32?
0 c—a c2—a2

= N =

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

1 a a® 1 a Wc
=A=(b-a)(c—a)|lo 1 b+a|l-(b—a)(c—a)lo 1 —c
0 1 c+a 0 1 -b

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

(vi1) Given,

49 1 b
39 7 4
Za Z 3
4941 6
LetA = |39 7 4
ok 2GS

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

! 6
=A=17 7 4
Z 2 3

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

(viit) Given,
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0 x vy
—x D Z
—~y % B
0 x vy
LetA = |-—X 0 Z
g 2 0

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

1y 0 ¥ W
= A = (—) —XZ 0 ZX
XyZ —yz —zy 0
Now, taking y, x and z common from Ry, R; and Rs gives,
1 0 X X
== A = (E) s 0 Z
Y-y -y 0
Applying C; - C; — Gz gives,
1 0 x X
= A= (G) = s I
W -y -y o0

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

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

Applying C;—>C; — 7C3, we get

116
sA=17 7 4
2 8 2




www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

As, Ci = C», hence determinant is zero

(x) Given,

1 2 3 ¥
22 32 42 52
32 42 52 62
42 5% g 77

Let A =

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

we get,
12 22 3222 4212
22 32 42 e 32 52 _ 22
A = 32 42 §2_42 g2_32
42 52 (252 72_42
12 22 5 15
3= 52 7
=A = 5 4
3© 4 9 g27
42 52 11 33

Taking 3 common from C4 we get,

12 W 55
2 2

A {3 7
32 42 9 9

4252 11 11
As, C3 = C4 so, the determinant is zero.
(x1) Given,

a b C
a-+-2x b+ 2y £+ 22
X y z
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a b c
lesA=|a+2¢x h+ 2y ¢+ 22
X v /

Now by applying, C;—>C; + C; and C3—>Cs + Cy, we get

a b c
22+ 2x 2b+ 2y 2c + 2z
a+x b+y c + =

=2 A =

Taking 2 common from R; we get,

a b C
adtx b4y vtz
A+% Bty €+ 2

A = 2

As, R; = Rs, hence value of determinant is zero.
(xi1) Given,

(Zx 4 2—:{)2 (zx_ Z—x)?. 1
(3.\: - 3—:{)2 (3::_ 3—:()2 i
(4.\' s 4—1:)2 (4::_ 4—.\:)2 1

(zx i3 2—:()2 (Zx_z—x)Z 1
Let, A = [(3* + 379Q(3*W7)? 1
(4}( A, 4—:\')2 (43(_4—-)()2 1
2 W 2+ 2*>-2 1

G + W+ R+ 37-2 1
47 + 47 + 2 4%+ 472 -2 1

=SEA =

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

2R T 1
5 BEcE- 3
4 4> +42-2 1

=\ =

1 2% 4+ 27%-2 1
1 3% 4+32%-2 1
1 4% 4+ 472%-2 1

=A=4

As C; = C3 hence determinant is zero.
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(x111) Given,
sina cosa cos(a + &)

sinf cosP cos(p + §)
siny cosy cos(y + §)

sina cosa cos(a + &)
Let,A = [sinB cosP cos(B + §)
siny cosy cos(y + §)

Multiplying C; with sin 8§, C; with cos 8, we get

sinasind cosacosd cos(a + §)
= A = ——— |sinBsind cosPcosd cos(f + &)
S sinysind cosycosd cos(y + 9§)

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

1 sinasind cosacos8 —sinasind cos(a + §)

= A = ————|sinfsind cosBcosd—sinfBsind cos(f + §)
sind cosd | . 2 \ .

sinysind cosycos8—sinysind cos(y + §)

1 sinasind cos(a + 8) cos(a + §)
= A = ———|sinfsind cos(f + 8§) cos(B + 9)
N sinysind cos(y + 8) cos(y + &)

As C; = C3 hence determinant is zero.

(xiv) Given,

sin?23° sin?67° cos180°
—sin?67° —sin?23° co0s%180°
cos180° sin?23°  sin?67°

Let,A = |—sin?67° —sin®23° cos?180°

sin?23°  sin?67° cos 180° ‘
cos180° sin?23°  sin?67°

Applying C,>C; + C;, we get



EDUGROSS

WISDOMISING KNOWLEDGE

sin® 23° + sin®67°
—sin? 67° —sin? 23"
cos180° + sin?23°

= =

WWW.edllgl’OOSS.COIll

RD Sharma Solutions for Class 12 Maths Chapter 6

Determinants
sin?67° cos180°
—sin?23° cos?180°
sin23°  sin®67°

Using, sin (90— A) = cos A, sinA+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
—cos?23° sin?23° cos?23°
Taking, (— 1) common from C;, we get
-1 sin? 67° -1
=>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 —COSy
cos(x +y) —sin(x +y) cos2y
Let, A = sinx COSX siny
— COSX sinx —Cosy

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

. cos(x + y) —sin(x +y) cos2y

S —=sw@ — | 5inxsiny cosxsiny sin®y

siny cosy - 2
—COSXCOSy sinx“cosy —cos<y

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

1

cos(x + y)

—sin(x + y) Cos 2y

= — |sinxsiny —cosxcosy cosxsiny + sinxcosy sin’y —cos?y

sinycosy

— COSXCOsy

sinxcosy —cos?y
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Taking (— 1) common from R;, we get

_1 cos(x + y) —sin(x + y) cos2y
= ——|-sinxsiny + cosxcosy —(cosxsiny + sinxcosy) -—sin’y + cos’y

siny cos "
et —COSX COSY sinx cosy —Ccos“y
. 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,

y’—2§ + \,’5 \fg \pfg
\v‘{ﬁ + \% 5 \,‘%
3+ V115 V15 5

V@ + \,@ \;@ V’E

LetA = |15 + V46 5 V10

3+ V115 V15 5
Multiplying C; with V3 and Cs with V23 we get,

V23 + V3 V15 V115
= A = |y15 +Afd46 5V3.4A/230

3 + V115 45 5y23
\/ﬁ + \/§ V"g(y’rg) V'rg(v’ﬁ)

= A = |V15 + V46 V5(V15) +5(V46)

34 V115 V5(3) »’E(»fﬁ)

Now taking v5 common from C; and C; we get,
\,@ + \/§ (\-@) (\,@)
= A = V5V5|ViE + Va6 (VIB) (V46)
3+ V115 (3) (V115)
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Applying C;>C + G5

V23 + V3 V23 + V3 (V23)
=A=5|V15 + V46 V15 + V46 (V46)
3 +V115 3 + V115 (V115)

As C; = C; hence determinant is zero.

(xvii) Given,

sinA cotA 1
sinB cotB 1
sinC cotC 1

sin?A 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

sinA _ sinB _sinC

a b ¢

- b% + c% — a? . az + c2 — b? . az + b% — c?
cosA= ———,cosB= ——,cosC= —

2 bc 28t 2ab
A=0

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

a b+ e a?
3./b c+a b?
c a-+b c?

Solution:

Given,

i b3 & a°
b c+a b?
c a+b c?

a b+c a
b c+a b?
c a+b 2

Let A =

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

a b+c+a a2
b c+a+b b2
c a+b+c c?

= A =

Taking, (a + b + c) common,

af T
1 Jb?
c 1L &

=2>A=(a+b+ )

Again by applying row operation R;—>R; — Ry, and R3—>Rs — R;

a 1 "

b—a 0 b%2-—-a2
c—a 0 c2-—2a2

=2A=(a+b+c

Taking, (b —c¢) and (c —a) common,

a 1 a
=2A=(@+b+c)b—-3a)c—3a|1L 0 b+ a
1 8 c+a

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

1 a be
4. 11 b ca
1 e¢ ab
Solution:
Given,
1 a bc
1 b ca
1 c¢c ab
1 a4 be
letA =11 b ca
1 ¢ ab

Now by applying row operation, R;—>R2 — R; and R3—>R3; — R; we get,

1 a bc
=2A=|0 b—a ca—bc
0 c—a ab-—bc
1 a bc

0 h—ag(a—10)
0 cCa b@a—c)

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

1 a bc
=2A=(a—-b)(a—¢c)|0 -1 c
0 -1 b

=(a—b)(c—a)(b—c)
So,A={a—b}(b—c)(c—a)
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-+ x T
. x r+ A x
x T T+ A
Solution:
Given,
X + A X X
1 X + A X
X X X+ A
X+ A ¢ X
Let A = X X + A X
X X X+ A

Applying, C;>Cy + C; + C3, we have,

3Xx + A X X
3x+ A X+ A X
3x + A ® X + A

= A, =

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

i | X ¢4
1 X+ A x
1 X X+ A

= A = (3x + )

Applying, R2—>Rz2 — Ry, Rz3=>Rs — Ry, we get,

T X
=>A=B3x+X)[0 A 0
B0 A

=N (3x+A)
So, A=A*(3x+A)

.
N R
n 8 o
]2 o0
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Solution:

Given,

= B
c a b
b ¢ a

a b E
LetA=|c a b
b ¢ a

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

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

el 1=

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

1 b
1 a b
1 & @

=A=(a+b+0

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

1 b C
0 a—b b-c
0 c—b a-c

=(a+b+c)[(a—b)(a—c)—(b—c)(c—b)]

=2A=(a+b+ 0

=(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]

=l
- R
-8
e I i
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Solution:

Given,

% A1 A

1 x 1

i [ [
x: 1L 1

LetA=|1 x 1
1 1 ==

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

24+x 1 1
=2A=12+x x 1
24X 1 X
i 1 1
=2A=2+3x|1 x 1
3 L3

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

1 1 |
=2A=(2+x)0 x-1 0
0 0 K —gl

={24 ] Px—1}*
So,A=(2+x)(x—1)>

Solution:

Given,
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On simplification we get,

=0(0 —y’Z2°) — xy? (0 — x*yz®) + xz? (x*y*2 - 0)
=0+ 3337 + 33y

= 2x%y37

S, A=y

a-—+x Y 2z
9. i a—+vy Z
T Yy a-+=z
Solution:
Given,
4+ X y VA
X a N z
X Y a HY
a'+ x y Z
Let, A = X -3 o VA
X y a+z

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

a —a 0
=A=1Ix a+y z
0 —a a

Again by applying column operation, C;>C; — C;
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a 0 0
=2>A=I|x a+x+y z
0 = a

=ala(a+x+y)+az]+0+0
=a’(a+x+y+2)

So,A=a’(a+x+y+2)

1 = x? 1 1 1
10. If A=1|1 y v?|, Ay =|yz zx xy|, then provethat A + Ay =0
1 =z 22 x Y =
Solution:
1 x x2 2 & B
LetA = |1 y y2| + vz zx xy
1 &8 2° X y z
As [A] = |A]
i = % 1 yz X
=2A=|1y y?|+ |1 &%
1 2z 2° 1'%y z

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

A X @ [x =
SA=MM0y viA1 ¥y =
1 W7 1 z xy
0 0 x*—yz
=2A=|[0 0 y?—z| =0
0 0 zZ-—xy
S0, A=0

Hence the proof
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Prove the following identities (11 — 45):

a b c
11.la—b b—=¢ c—a.:a.3+b3+c3—3abc
b4+ec c+a a-+b

Solution:

Given,

a b i
a—b b—-c¢c c—a
b+c¢c c+a a+b

a b 8
a—-b b-c c—a
b+c c+a a+b

LH.S=

Apply Ci=>C + G + G5

a+b+c b C
0 b—-c c—a

2a+bh1te€] €4 a atl

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

0 b&c Jc—a
28 c T 2V 1

=(a+b+c)

Applying, Rs—>Rs; — 2R;

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

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

Hence, the proof.
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b+ec a—>b a
12. le+a b—c¢ b| = 3abc—a® —b® - 2
a+b c—a ¢

Solution:

Consider,

b+c¢c a—b a
c+a b—-c b
a+b c—a c

LHS=
As |A] = |A]

b+c c+a a+b
a—b b—-c c—a
a b C

So,

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 Ci=C+ G+ G5
a+ Db c b C
= — 0 Bb—¢t ¢-—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

Applying, Rs—>R3s — 2R,

=—(@+b+o0
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1 b C
=+~f{a+ b+ c)|0 b—c E—d
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.

at+b b+e c+a a b c
13.1b+¢c ec+a a+bl=2|b ¢ a
c+a at+bdb bi+e c a b
Solution:
Given,
a+b b+c c+a 2 bW
b+c c+a a+bl=2b ¢ a
c+a a+b b+c (ha b

Now by applying, C;>C1+ G + G

2 + D@k ¢) b+c c+a
=12(@t b J9) c+a a+b
2095+ ¢c) a+b b+c

g +b+c) b+c c+a
=2ZNa s H+6 €+a3 a+h
(a+h+] a+h b+x

Again apply, C;>C; —C;, and C:=>C; — Cy, we have
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ja+bBb+E] —a —b
=Z2a+bh+c) ~b =—¢
jat+B+e] € —a

(a+b+c) a b
=2a+h+cl b ¢
(a+b+c) c

By expanding, we get

c ab a ab b a b
=2(ab gl+ b B el+le b c)
b £ a £ £ a 8 ¢ &

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

zero
Therefore,
E a
= 2|a £
b & &
a b c
=2l/b ¢ al] = RH.S
c a b
Hence, the proof.
a+ b+ 2¢c a b
14. c b+ c+ 2a b :2(a+b+c)3
c a c+a-+ 2b
Solution:
Consider,
a+ b+ 2c a b
L8 = C b+ c+ 2a b

C a c+a+2b’
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RHS=2(a+b+c)
Applying C;—>C; + G, + C;, we have
2(a+ b + &) a b
= Zia+8+E H+E+ 23 b
2@+ b + ) a c+a+2b
Taking, 2(a + b + ¢) common we get,
1 a b
=2(a+b+CJ|1 b+c+ 2a b
1 a c+a+ 2b

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

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

Thus, we have
LHS=2(a+b+c)[1(a+b+c)?
=2(a+b+c)®=R.HS

a—b—c 2a 2a
15. 2b &S a 2b =(a+b+e)?
2c 2c c—a—2>
Solution:
Consider,
a—-b-c 2a 2a
2b b—c—a 2b
L.H.S = 2¢C 2¢C c—a—h

Now by applying, Ri>R1 + R; + R3, we get,
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a+b+c a+b+c a+b+c
= 2b b—c—a 2b
2C 2C c—a—>ob

Taking (a + b + ¢) common we get,

( | 1 1

2b b—tc—a 2b

2c 2C c—a—h

Applying C;>C; — C; and C;>C5 — Cy, we get,

= {a+ b %K

1 0 0
=(a+b+c)2b -b—c—a 0 ‘
2¢C 0 —c—a-—b
1 0 0
=(@a+b+c)2zb b+c+a 0
2¢C 0 b+c+a

=(a+b+c)’=RHS

Hence, proved.

1 b4+e b* 4
16.]1 c+a c*+a? = (a—b)b—c)c—a)
1 at+b a®+ bt

Solution:
Consider,
1 b+c b%+c?
LIS =W c+a c2 + a2
1 a+b a2+ b?

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

1 b+ ¢ b%+ c?
0 a—b a%?-b?
0 a—c a%-c?
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1 b+c b%2+c?
0 1 a+b
0 1 a+c

= (a—b)(a—c¢)

Again by applying Rs—>Rs; — Ry, 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 at+b a4+ 2b
17. la+2b a a+b|=9a+b)b?
a+b a-+2b a

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

Applying Ri—>R: + R; + R, we get,

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

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

il il 1
a+ 2b a a+b
a+b a+2b a

=/(3a § 3b)

Applying, C;—>C; — C; and C3>C; — C;, we get,
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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.S

Hence, the proof.

1 a be 1 a a
18./11 b cal=1{1 b b?
1 ab 1 ¢ c2
Solution:
Consider,
1 a bc
LHS= |1 b &
1 ¢ ab

Now by applying, Ri—=>a Ry, R;=>b Rz, Rs3—>CR;
We get,

1y ]2 a* abc
= (EE) b b* cab

& - abc

e & 1
g 1 #°
=~ 1 P
E 1 &°
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Hence, the proof.

z x Yy x
19. (22 22 y2 = |22
2 gt gt x?

Solution:

Given,
z x y X
2 2 7] = |
z4 X4 },4 x4
Consider,
X ¥V =
x2 y? 22
x* y* z*

h 1 1

= Xyz X y A
X3 y: 78

0 1

= Xyz X — 3 y
X2y gl

= xyz(x —y)(z—y)

Y =
2 2
y z
4 4
Yy =z
y 2
2 2
.V < Z &
y 4 z -

0
E—y
73 _ },3

0
1

x2+ y2 + xy 3

X
X

2

 §
= xyz(x — y)(y — 2)(z F x) (X yN2)

e € <

LN ]
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IR

8]

2

y? z
y* (z
y z

4

1 0
y 1
z2 + y* + zy

=zyz(zx —y)ly—z)(z—x)(z+y + =)
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=—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+c)? a? be
20. (e + a)? b? ca|= (a—b)(b—c)(c—a,)(a—i—b+c)(a2—|—b2+c2)
(a+b)% c* ab

Solution:
Consider,

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

Applying, C;>C: + C; — 2G5

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

a2 Lk + gl  bc
= a2+ b Q@ ¢2 h% ca
az + b> +¢? ¢ ab

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

be
ca
ab

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

= (a®* + b? + ¢?)

NN M

=
L T ol |
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1 a’ bc

0 b*—a* ca-bc
0 c2—a? ab-bc
1 a’ be
0 b+a -c
0 c+a -b

=(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)

= (a®* + b* + ¢?)

=(a®> + b + *)(b—a)(c—a)

=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 + 28 a TR 1
LAES=l{a+2 (a3 WM+ F 1
(a+3)(a+4) a+4 1

Now by applying row operation, Rs—>R3; —R;

(a 5=a + Qg2 + 2 1
= |(aft 2)Q@+,3) a+3 1
e + 3)¢ 1 0

Again by applying, R;=>R; — R;

@+ 1)(a+ 2) a+2 1
= (e + 2)2 1 0
(& + 3)2 1

(=]

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

=R.H.S

Hence, the proof.

a® a®—(bh—e)* be
22. b2 b2 —(c—a)? cal=(a—b)(b—c)(c —a)(a+ b+ c)(a®+b*+ %)
2 2 —(a—b)? ab

Solution:
Consider,

a’> a*—(b—-0c)* bc
LHS =|b? b*—(c—a)* ca

¢ c—(a—0b)? ab
Applying, C;>C; — 2C; — 2G5, we get,

a’ a’*— (b—c)*—2a*> — 2bc bc
= |b? b?—(c—a)’a*—(b—0c)?>—2b*>—2ca ca
c? c—(a—-b)a*—(b—-c)*—2c>—2ab ab

ra (5]

ra

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

ra

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

a* 1 bc
= —(a* + b +cH)b? 1 ca
cZ 1 ab

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

a? 1 bc
—a* 0 ca-bc
c2—a?2 0 ab-bc
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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

= (@ + b* + )(a-b)(c—a)

Hence, the proof.

1 a’+ be o
23.11 B2+ ca b =—(a—b)(b—c)(c—a)(a®+ b2+ )
1 & +ab 2°

Solution:
Consider,
1 a* + bec a
LHS =1 b?> +ca b?
1 ¢2+ab c?

Applying, R;—>R; — Ry, and R3>R; —R;

1 a® + bc a’
=10 b% + ca— 0@ bc W — g°
0 /¢t +7ab— a*—bc e2=a?

—

a’ + be a?
=10 bP—-a*—c(b—a) b*-a°

0 ¢c*—a* + b(c—a) c*-a°
B [ a’ + bc a’
[WpppPa)(c—a)l0 b+a—-c b*+ a®+ ab
0 c+a+b % +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?
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=R.H.S

Hence, the proof.

a? be ac + c*
24, |a? + ab b2 ac — 4a’b?c?
ab b? + be c?
Solution:
Consider,
a’ be ac + c?
L.HS = |a®2 + ab b? ac
ab b? + bc c?

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

a c a+ ¢
a+ b b a
b b+ ¢ c

= abc

Applying, C1—>Cy + C; + C3, we get,

{1 + €} c @+ c
= abc|2(a + b) b a
2(b + ) Wt c e

S+ C) g g+ e
= 2abc|(a + D) b a
(b+W b +rc s

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

(a+c) —a O
= 2abel{a +b) —a —b
(b+c¢) 0 —b

Applying, C;>Cy + C2 + C3, we get,
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c —a 0
= 2abc|0 —a -b
c 0 -b

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

i =1 P
= 2a*h%®ln0 =1 ~1
1 8 =1

Applying, R3—=>Rs — Ry, we have

1 =1 @
= & elo -1 =1

0 1, =1
=2a%b*c?(2)
=4a’b’c?=R.H.S

Hence, proved.

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

Solution:
Consider,

X+ 4 X X
LHS®& X X+ 4 X

X X X+ 4

Applying, C;—>C; + C; + G5, we get,

X + 4 5.4 %
3x+4 x+ 4 X
3x + 4 X X+ 4

Taking (3x + 4) common we get,
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il X X
1 x4+ 4 X
1 X X+ 4

= (3x + 4)

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

1l ¥ %
0 4 0
0 0 4

= (3x + 4)

=16 (3x + 4)

Hence the proof.

1 1+p 14+p+4qg
26. 12 34+2p 44+3p+2q| =1
3 64+3p 10+ 6p + 3¢q

Solution:

1 1+p 1+pia
A=|2 3+2p 413p+I%
Let 3 6+3p 10+ 6p+3q

We know that the value of a determinant remains same if we apply the
operation Ri- R; + kRjor G:—> G + kG,

Applying C;—> C; — pC;, we get

18 1+Wap(1) 14+p+n
A=|2 3+2p—p(2) 4+3p+2q
3 6+3p—p(3) 10+6p+3q

i 1 1+p+9g
SA=|& § F+IPp+d
3 6 10+6p+3q

Applying Cz—> Cs — qC;, we get
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1 1 1+p+q-—q(1)
A=|2 3 44+3p+2q—q(2)
3 6 10+6p+3q—q(3)

i 1 I%9
=A=|2 3 4+3p
3 6 10+6p

Applying Cs=> Cz — 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=12 3 4
3 6 10

Applying C;—> C; — G, we get

1 11 1
A=12 3-2 4
3 5—3 10
1 0 1
=A=12 1 4
3 3 10

Applying C;=> Gz — (4, we get

1a. 0 L-—1
A=|2 1 4-2
3 3 10—3
1 1Bk
=2= 1203 /4
3 6 10
1 0 0
=12 1 2
g 3 7

Expanding the determinant along Ry, we have

A=1[(1)(7)-(3)(2)]-0+0
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~A=7-6=1

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

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, y3), then the area of the
triangle is given by:

(vl
A:_x"_.‘ Va2 l
R L

X3 V3 1

Now, substituting given value in above formula

13 8 1
A=Z|-4 2 1
2ls —1 1

Expanding along R
o1 L B P 1 Vet |
= 2 [3(8) ~8(=9) + 1(~6)

1
= 5 [9k+ 726]

75
2 Square units

7o

Thus area of triangle is 2 square units

(ii) Given (2, 7), (1, 1) and (10, 8) are the vertices of the triangle.
We know that if vertices of a triangle are (x1, y1), (X2, y2) and (xs, y3), then the area of the
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triangle is given by:

%2 ¥ 1
A - 5 XZ y2 1
X3 V3 1

Now, substituting given value in above formula

112 7 1
A=§1 L I
10 8 1

Expanding along R;
-2 aly 5l-%lg 5=l gl
= 2207 - 7(=9) + 1(-2)

1
= 5[-14 + 63-2]

47

2 Square 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 (x1, y1), (X2, y2) and (xs, y3), then the area of the
triangle is given by:

151N 1
A - 5 X2 yZ 1
X3 V3 1

Now, substituting given value in above formula

1|71 -8 1
A=§—2 —3 X
3 2 1

Expanding along R;
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L B .
S e el
_ % [~1(~5) — 8(~5) + 1(5)]

1
= —[5—40 + 5]
2
—-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.
We know that if vertices of a triangle are (x1, y1), (X2, y2) and (xs, y3), then the area of the
triangle is given by:

1¥%1 71 1
A=cx ¥ 1
X3 Y3 1

Now, substituting given value in above formula

10 0 1
A==[6 0 1
2l 3 1

Expanding along R

1
=5 [ofs al-olg i+ 2f; 2l

= % [0-0 + 1(18)]

1
= 5[18]

= 9 square units

Thus area of triangle is 9 square units

2. Using the determinants show that the following points are collinear:
(I) (5I 5): ('5, 1) and (10I 7)
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('i) (1) '1)1 (21 1) and (10, 8)
(iii) (3, -2), (8, 8) and (5, 2)
('V) (zl 3): ('11 '2) and (51 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, Y2)
and (xs, ys3), then the area of the triangle is given by

131 N1 1
2| :
X3 y3 1

Now, substituting given value in above formula

5 5 1
A=§—511=0
10 7 1
8 5 1
== 1 1
10 7 1

Expanding along R;

1 > i g - g
-5 5l 15l (Y7l
= % [5(—6) — 5(—%5) + 1+45)]

1
= >[-35 + 75— 45]

=g
Since, Area of triangle is zero
Hence, points are collinear

(i) 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,

1% 1 1
X3 V3 1

Now, by substituting given value in above formula

L~ 4
A=§2 i 1l = 0
4 5 1
il =3 1
=12 1 1
2l4 5 1

Expanding along R

a1 R R A R A
1
=5[1—5+2—4+10—4]

1
= 5[0]

=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, y2)
and (xs, ys3), then the area of the triangle is given by,

1¥r 1 1
A=§X2 v 1} =0
X Va2 1

Now, by substituting given value in above formula
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13 -2 1
A=5[8 8 1f=0
5 2 1
s 5 1
" = 3

Expanding along R;

§ |
=3[l 1=zl o+ 1l Al
- [3(6) —2(3) + 1(—24)]

b = B

[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 Y1 1
A=§X2 Yo 1|0
X3 ya 1

Now, by substituting given value in above formula

\ "W A
A=3l-1 -2 1] =0
5 8 1
5
-1 -2 1
2[g g 1

Expanding along R;
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. =
o P R R |
B % [2(~10) —=3(-1 - 5) + 1(-8 + 10)]

1
= E[_ZO + 18 + 2]

=
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 (xi, y1), (X2, y2)
and (xs, y3), then the area of the triangle is given by,

11 1
A=§X2 ¥. 1| =8
X3 V3 1

Thus

1801
=10 b 1| =0
2111

Expanding along R;

o <2k o2 e ap 2]

[

ra

_5@b=1-0(-1) + 1(-b)] = 0
=>%[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
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collinearifab'=a'b.

Solution:

Given (a, b), (a', b') and (a - 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, y2)
and (xs, ys3), then the area of the triangle is given by,

1 %1 vy 1
A’:EXE y21=0
X3 y3 1

Thus
a b |
E " b’ 1] =4
a—a b-b 1

Expanding along R:

!

il b’ | a 1 a' b’
=>0 B [alb—b’ 1| bla—a’ 1| L lla—a’ b—b’”
:g [a(b’—b + b')—b(a'—a + a') + 1(a’b — a’b’'—ab’ + a’b")] = 0
=>;[a’b—ab + ab’'—a'b+ ab+ a'b+ a'b—a'b’"—ab’ + a'b’'] =0

=ab-ab=0
=db'=3"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, ys3), then the area of the triangle is given by,
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1% ¥ 1
A= 3 X ¥ 11 =0
X3 Vi 1
Now, by substituting given value in above formula
1|1 -5 1
A= 5 -4 5 1| =0
A 7 1
Expanding along R
il;E X -4 1 -4 5] _
=,2[17 1|+5|A 1|+1|}\ 7”_0
Z[1(=2) + 5(=4—1) + 1(—28=5)] = 0
= &
2[-2—-20—-51—28—51] = 0
= Z

=-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, Y2)
and (xs, ys3), then the area of the triangle is given by,

N A4
A = - X'? ?".‘ l
22 Y2
X ya 1

Now, by substituting given value in above formula

1X 4 il
35 =172 -6 1
. 5 4 1

Removing modulus
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X 4 1
12X 35 = |Z =6 1
= 5 4 1

Expandingalong R:
NP R A i

= [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

=>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
311Xy + 335X, + ...+ a;.%X, = by

321X1 + 322X2 + sas + aznxn — bz

ik task +* . tax = h

di3 32 .y

dz; dz2 .. dzp
LetD = | | . .

o B = B

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

by

b,

s

Then,

. =B x QP _—

1" W'2 WD '™ D ProvidedthatD=0

Now, here we have
X—2y=4
—3Xx+5y=—7

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

= D=|_13

=>D=5-6
= D=~1
Again,
4 =2
=’D1=|—7 5|

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

=D;=20-14
=)D1=6
And

|1 -+
= D, = |_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
— Da
=>X )
6
X = —
= -1
=>X=—-6
And
_D:
=)y D
—
=>y -1
= Y Se=b
2.2x-y=1
7x—-2y=-7
Solution:

Given 2x—-y=1and
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7x—2y=-7
Let there be a system of n simultaneous linear equations and with n unknown given by
alixi + 312X2 + e + alan — b1

B Xy L AN, F ot ax = b,

d;; Q2 din

dz; Az dop
LetD = .

~ S - TR

by

b,

K

Then,

X, — D, X, — D, . Dn

- D ’72 g e D ProvidedthatD =0

Now, here we have

2x—-y=1

X—24=—7

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

=1

oA

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

=>D=|§

=>Di==-2-7
=>D;=-9
And

= D, = |§ _17|
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Solving determinant, expanding along 1% row
=D, =2(-7)—(7) (1)

=D,=-14-7
= Dz =-21
Thus by Cramer’s Rule, we have
¢ — Da
=:k B
-9
X = —
= 3
= X=—
_ D
And-:>y. D
-21
=Y =
=Sy=—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
a33%; + A% o+ a5X, = by

321){1 5= 322X2 - o agnxn = b".'

anlxl & anzxz it ..t anan = bn

di7 Q32 .. Ayp

dz; d22 .. dzp
LetDi =

anl anl ann

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

b,

bn

Then,

X, = 2 ,%, = =2 % = 3

2 1 D p 4 2 D RS D Provided that D # O

Now, here we have

2x—y=17

3X+5y=6

So by comparing with the theorem, let's find D, D; and D;
2 -1

= D—|3 5|

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

= D; =85+ 6

= D;=91

_ D2:=|§ iﬂ

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

= D,;=12-51
= D,=-39
Thus by Cramer’s Rule, we have
i il
:X D
91
= %
= 13
=x=17
_ D
And:y D
e 0
:)3 - 13

=y=—3
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4.3x+y=19
3x—-y=23

Solution:
Let there be a system of n simultaneous linear equations and with n unknown given by
a;1X; + 255X, + .. + 3;,X, = by

321)(1 + 322X2 g T QZan = b2

an1X; + X, + ..+ X, = b,

d;; 4djpo din

dy; 4z as
LetD = : 1

an1 an1 ann

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

by

b,

b,

Then,

e o O e o W Y D4

17 p’"2 " p '™ " D ProvidedthatD =0

Now, here we have

3x+y=19

3x—y=23

So by comparing with the theorem, let's find D, D; and D;
3 1

= D —-|3 _1|

Solving determinant, expanding along 1% row
=D=3(-1)-(3) (1)
=D=-3-3
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=>D=-6
Again,
19 1
4 My = |23 —1|
Solving determinant, expanding along 1% row
= D;=19(—-1)—-(23) (1)

= D;=-19-23
=>D;=-42

3 19
= D= [; 5

Solving determinant, expanding along 1% row
= D, = 3(23)—(19) (3)
= D, =69 -57
=>D,=12
Thus by Cramer’s Rule, we have
By
= D
—42

12

J @

-6

=Dy=—2

5.2x-y=-2
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
Bixy + AaXs + o+ X, = by

51Xy + 255X, + ... + 25X, = b,

anlxl : anzxz T o annxn = bn
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all alz aen aln

321 azz aen azn
LetD = | | . .

e Ha o B

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

by

b,

b,

Then,

S . e o0

17 p’™2 " p '™ D ProvidedthatD =0

Now, here we have

2Xx—y=—2

3x+4y=3

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

= D=|§ _1|

-+
Solving determinant, expanding along 1% row

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

=>D=8+3
=D=1
Again,

-2 -1
= D1=|3 4|

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

=>D3=—8+3
= Dy=—5
=D, =[; ]
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Solving determinant, expanding along 1° row
=D, =3(2)-(-2)(3)

=>D,=6+6
=D,=12
Thus by Cramer’s Rule, we have
_ D,
=" B
iy
= : 1 8
_D:
And :y D
» 12
= a E
6.3x+ay=4

2x+ay=2,az0

Solution:

Given 3x +ay =4 and
2x+ay=2,az0

Let there be a system of n simultaneous linear equations and with n unknown given by
a;1Xy + 25X + ... + a;,X 70,

a,1X; + 35X, + ... +f2, .3 = b

ra

a,1X1 /8220 - an XA D

n

311 3.12 e aln

d- AR |
21 22 2n

LetD = 4 .
anl anl b ann

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

b

n
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Then,

_ Dn
sxwedn = B Provided that DD

o5

D,

3x+ay=4

2x +ay =2, az0

So by comparing with the theorem, let's find D, D; and D,
3 a2

2 aI

Solving determinant, expanding along 1% row

= D=3(a)-(2) (a)

= =

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

_ 14 a
=% My = 2 a|

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

=>D=4a-2a
= D=2a

13 4
=D, =; 3

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

=>D=6-8
=>D=-2
Thus by Cramer’s Rule, we have
, — 98
=>k D
2a
X —
a
=X=2
_ D
=:~y 4D
=¥ = g
7.2x+3y =10

Xx+6y=4
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Solution:
Let there be a system of n simultaneous linear equations and with n unknown given by
allxl + 312X2 + i + alan — bl

321X1 + 322X2 T aznxn — b2

By ¥y + Bnka F ¥ 30 = b,

311 alz “ew aln

azl 322 anw azn
LetD = ) . .

Aoy Ay e Agg

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

n

Then,

Dn

S’ 1) Provided that D #0

o

__ Dy -
X; = 5 Xz =

Now, here we have
2x+3y=10
X+by=4

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

a3
=>D—16

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

=>D=12-3

=>D=9

Again,
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10 3
4 6

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

=>D=60-12

=>D=48

=D, - |zi 140|

= D, =

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

=D, = 8-10
= Dz ==2
Thus by Cramer’s Rule, we have
5 —
=>X D
48
X = —
= 9
16
X = —
= 3
_D
ﬁy D
V=5
V=5
8.5x+7y=-2
4x + 6y =-3
Solution:

Let there be a system of n simultaneous linear equations and with n unknown given by
a11Xy + @5, + .o+ agX, = by
ANXy T A35X3 + ... + A%, = by

Zn“n

dn1Xy + dp2Xa + ..+ dnnXn = bn
all a12 aln
azl 322 e azn
LetD = :

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

by

b,

bl‘l

Then,

B .. By _ Dy

X3 =p X2 = ps¥n = D Provided that D =0

Now, here we have

5x+7y=-2
4x+6y=-3
So by comparing with the theorem, let's find D, D; and D,
5 7
B o=
- |4 6

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

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

—a 7
= D1=|_3 6

Solving determinant, expanding along 1% row
= Dg =—2{6)—{7) (—3)
=>D;=-12+21
=D;=9
B =5
= DS |4 Ao
Solving determinant, expanding along 1% row
= Dz = 3(5¥Qy(— 2)13)

=>D,=—15+8
=>D,=-7
Thus by Cramer’s Rule, we have
Dl
:X © D
9
X ==
= 2
9
*® = =
= 2
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_D:
=:~y D

ey
=;y 2

g
=;y 2
9.9x+5y=10
3y—-2x=8
Solution:

Let there be a system of n simultaneous linear equations and with n unknown given by
allxl + 312X2 + — + alan = bl

A% + 255%5 F ot BpXi = by

&

B ¥y F Bk F ot Bk, = By

di3 32 - Ay

dz; dz2 .. dzp
LetD = | | :

anl an1 ann

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

b,

b,

b,

Then,

Y . £y o

N TG D "7'"™ D Provided thatD =0

Now, here we have
9%x + 5y =10
Jy—2x=8

So by comparing with the theorem, let's find D, D; and D;
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g 5

—a @

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

=% ) =

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

10 5
= D, = | 5 3|
Solving determinant, expanding along 1% row
= D1=10(3) - (8) (5)
= D;=30-40
=>D;=-10
9 10
= D, = |_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
s
= D
-10
X o= —
= 37
-10
X = —
= 37
_ADz
=:>y g ™
— 2=
=)y Ny 37
;W
=>} o
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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allxl + a12X2 SR alan — b1

321)(1 + 322X2 5 A aznxn = bz

2. % +asX; +..+a.x =b,

417 4dj2 din

Az Ay dop
LetD = ;

an1 anl ann

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

b,

b,

b,

Then,

g, =Dy D . _ D

1 D '72 | i D Provided thatD =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;

-0 3

Solving determinant, expanding along 1°* row
= D= 1(3)=(8) (2)

=>D=1-6

=>D=-5

Again,

~ -} 3

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

=Dy=-7
11

* M= g,

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

=>D,=4-3
=D,=1
Thus by Cramer’s Rule, we have

¥ = o
=" D
-7

X = —
= -5
X = -
= o
— D2

=y D
. n
=>y B
 §
¥=—
=" 5

Solve the following system of linear equations by Cramer’s rule:
11.3x+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
ay1X; LA, + @ 3;,%, = by
azlxl + 322X2 I aznxn — b';l

dApngXy t ApaXy + .o+ X, = bn

diy; d12 .. dqp

da; dzz .. dap
LetD = | | "

anl anl ann

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

b,

bn

Then,

N T Dby

=T g e 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 1 1
= D=2 —4 3
4 1 -3

Solving determinant, expanding along 1% row

=D =3[(-4) (-3)-03) (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
—-11 1 &3

Solving determinant, expanding along 1°' row

= D1 =2[(-4)(-3)=0C)1)] =2[(-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,=112 -1 3
3 —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 2
D=2 -4 -1
N 4 1 -1

Solving determinant, expanding along 1% row
= D;=3[44+1]-1[-22+4] +2[2 + 16]

= D3 = 3[45] - 1(— 18) + 2(18)

= D;=135+18+ 36

= D3 =189
Thus by Cramer’s Rule, we have
D
==
= D
—-63
X = —
=3 63
= X=—1
_ D
:Y )
Ly AR
=:~y 6
=y=2
. Pa
= D
_ 189
=" 63
= Z=3

12.x-4y-z=11
2x—-5y+2z=39

3x+2y+z=1
Solution:

Given,
x—4y—-z=11
2x =5y +2z=39
3x+2y+z=1

Let there be a system of n simultaneous linear equations and with n unknown given by
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33Xy + A%y + .+ X, = by

23Xy + Az0Xy T .+ QX = by

anl“"{l + anQXZ + .. + anan = bn

di; d12 .. dqp

dzy dzz dan
LetD = A

a a a

nl nl nn

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

by
b,
bn
Then,
g =D D _ D
17 p72 7 p '™ 7 D Provided thatD = 0
Now, here we have
x—4y—-z=11
2x—5y+2z2=39
-3x+2y+z=1
So by comparing with theorem, now we have to find D, D; and D,
1 o0—4 Sl
= D=2 -5 2
=3 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 =1
= D, =139 -5 2
1 2 1

Solving determinant, expanding along 1% row
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= D1 =11[(-5) (1) = (2) (2)] + 4[(39) (1) = (2) (1)] - 1[2 (39) — (- 5) (1)]
= D;=11[-5-4] +4[39-2]-1[78 + 5]

= D; =11[-9] + 4(37) - 83

= D1 =—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,
1 —4 11
D; =12 -5 39
= -3 2 1

Solving determinant, expanding along 1% row

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

= D3 =-83+4(119) + 11(- 11)

= D3 =272
Thus by Cramer’s Rule, we have
. o B
= )
-34
X = —
= 34
=Xx=—-1
Again,
v =D
=Y §D
_ =170
£ W
=y=—05
emefDa
= D

13.6x+y—-3z=5
X+3y—-2z=5
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2x+y+4z=8
Solution:
Given
6x+y—3z=5
X+ 3y—22=5
2x+y+4z=8

Let there be a system of n simultaneous linear equations and with n unknown given by
B54% F Agolts T . T Bk, = By

321X1 + 322X2 + wam + 32an — bz

BiXi F BpXs b o B X = By,

311 alz e aln

321 a22 e azn
LetD = ) ; 5

- - VT -

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

by

b,

b,

Then,

x. =/, AAD: e

17 p’™*2 " p '’ D ProvidedthatD =0

Now, here we have

6x+y—=3z=5

Xx+3y—2z=5

2x+y+4z=8

So by comparing with theorem, now we have to find D, D; and D,
P 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
b
B=|5
8
B 1 —5
= D, =15 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
B B &
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 D3 formed by replacing 1°* column by B matrices
Here
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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

=>D3=91
Thus by Cramer’s Rule, we have
i O
=>X_ D
91
X = —
= 91
=2X=1
_ D
=>y_ D
_ 182
=;.y_ 91
=y=2
—
=>Z_ D
91
Z = —
= 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

allxl + alzx + i + alnxn — bl

Az1X; T AzpXy + .+ ApXy = by

ApiXy T apaXy + oot appX, = bn
Ao s Byg

a211

[S8]

a¥]

|
[

w
8]
3]

LetD = | °

anl anl ann
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Let D; be the determinant obtained from D after replacing the i column by
by
b,
bll

Then,

D, Dn
‘\1 — F"Xz —

e, X, = =2 .
o D Provided that D #0

o5

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] + O[- 1]

=>D=1+1+0
=D=2
Again, Solve D; formed by replacing 1** column by B matrices
Here
5
B =|3
4
54 0
= D;=[3 1 1
4 0 1

Solving determinant, expanding along 1°* Row

= Dy =5[1] - 1[(3) (1) — (4) (1)] + O[O0 - (4) (1)]

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

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

=>D;=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,=10 3 1
1 4 1
Solving determinant
= D;=1[3-4]-5[-1] + 0[0-3]
=>D,=1[-1]+5+0
=>D,=4
And, Solve D3 formed by replacing 1%t column by B matrices
Here
h
B=|3
-}
1 1 5
D; =10 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
6
X ==
= 2
= X=3
_ D
=:oyr A V)
y—‘—"
= 2
=y=2
D
z = =2
= D
g =
=> &
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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
4%y + A4.%; + . + 3,,X. = by

a21X1 + 322X2 + - + 32an e b2

Raaky F Bk ot agk. = B

di1 djp2 Ain

dy; dp; a;
LetD = : ¥

anl an1 ann

b,
bZ
b,
Then,
:~(1=&x=k...x:h .
e i D Provided that D=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




WWW.edllgl'OOSS.COIIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

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
g 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

= Di =75
Again, Solve D, formed by replacing 2" column by B matrices
Here
0
B =|-4
3
0 —3
= D,=11 -4 0
33 0

Solving determinant

= D7 = 0[0)=B[(0) (1) — 0] — 3[1 (3) - 3(- 4)]
=D,=0-0+(-3)(3+12)

= D;=-45

And, Solve D3 formed by replacing 3™ column by B matrices
Here



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 6
Determinants

0
B = |—4
3
02 0
D, =1 3 —4
= 3 4 3

Solving determinant, expanding along 1°* Row

= D3=0[9—(-4)4]-2[(3) (1) - (-4) (3)] +0[1 (4) -3 (3)]
= D; =0[25] -2(3 +12) +0(4 - 9)

=D3=0-30+0

$D3=—30
Thus by Cramer’s Rule, we have
g
=" D
75
x = —
= 15
=2X=5
] = Dy
=>} )
_—45
;«y 15
=y=—3
-
= D
-30
=
= 15
=Z=—2

16.5x—-7y+z=11

6x—8y—-z=15
3x+2y—-6z=7
Solution:
Given
5x—7y+z=11
bx—8y—-z=15
3x+2y—6z2=7

Let there be a system of n simultaneous linear equations and with n unknown given by
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a33X; + A%y + o+ aX, = by

Az1X; + 3%, + ..+ A%, = b,

AniXy T apXy + oo+ agX, = bn
di; d32 . dyp

LetD — dz; Qa2 dan
dp1  dna -+ dpp

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

by
b,
bn
Then,
X, = 2 x, =2 x =2n
AR T B i D 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 27 ¥
= D=6 -8 -1
a2 2 Wb

Solving determinant, expanding along 1°* 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
¥

B =
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1 =7 1
= D, = [15 -8 -1
I 2 B

Solving determinant, expanding along 1% Row

= Dy = 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

= D; =55
Again, Solve D, formed by replacing 2" column by B matrices
Here
11
B = |15
V 4
5 11 1
= D,=16 15 -1
3 7 -5

Solving determinant, expanding along 1°* Row

= D2 =5[(15) (—6) —(7) (- 1)] — 11 [(6) f=ONGL— W3+ 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 Ds; formed by replacing 3™ column by B matrices
Here
11
B = |15
7
-7 @i
D; =16 -8 15
= 3 W 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]

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

= D3 =—430-21 + 396

= D3 =-55

Thus by Cramer’s Rule, we have
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=D
== D
55
A==
=% 1<
=x=1
_ D
I
=55
=>y ~ 55
=y=—1
g = Ds
= D
-55
& =
= a5
=z=-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-3z2=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,

I 1 =&
D=1]2 1 -3
5 4 -9

PR B BT
=1(1x(-9)-4x(-3)—-1(2x(-9)-5x%x(-3))—-2(4x2-5x%x1)
=1(—-9+12) - 1(- 18 + 1L51<@(8 - 5}

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

=3+3£6

=0

Since D =0, so the system of equation has infinite solution.
Now letz = 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 il
2 1
. -k
X=3
Xx=k
Similarly,
D,
Y=
1 2k
_ 2 3k
y = |1 1
2 3
—k
y =1
y=k

Hence,x=y=z=k.

2.2x+3y+4z=0
X+y+z=0
2x+5y—-2z=0

Solution:

Given

2x+3y+4z=0

X+y+z=0

2x+5y—-2z2=0

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 1
£ 5 —2
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1 1 1 1 1 1
Al =z2]g S|-3]; |+l g
=2(1x(—2)—1%x5)—3(1x(-2)—-2x1)+4(1x5-2x1)
=2(-2-5)-3(-2-2)+4(5-2)
=1x(=7)-3%x(—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.



