Chapter 6: Determinants

EXERCISE 6.1 [PAGE 83

Exercise 6.1 | Q 1.1 | Page 83

4 7
Evaluate the following determinants: . 0‘
SOLUTION
4 7
-7 0
=4(0) - (= 7)(7)
=0+49
= 49,
Exercise 6.1 | ( 1.2 | Page 83
3 —H 2
Evaluate the following determinants: [1 8 9
3 7 0
SOLUTION
3 -5 2
1 8 9
3 7 0
8 9 1 8
- — (=5 }
7 0 3 7

= 3(0-63) + 5(0 -27) + 2(7 —-24)
= 3(=63) + 5(=27) + 2(=17)
=-189-135-34

= —358.
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Exercise 6.1 | Q 1.3 | Page 83
1 1

Evaluate the following determinants: i

3

[ BT

[y
oy

SOLUTION

1 1

13

3

oo

2
2

i

1
1 1 3
3 21

2 D
21

-1 D
—1
3 1

:

1(2 = 10) —i(~ i =15) + 3(- 2i - 6)
=—8+i%+15i—6i—18

=2 -26 + 9

~1-26+9i it =]
~ 27 + 9i.

Exercise 6.1 | Q 1.4 | Page 83

Evaluate the following determinants:

[y Nl S k) |
N S
00 = ot

SOLUTION

onooron
= = o
00 = O
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:5‘4 4‘_5‘5 4‘+5‘5 4‘

4 8 5 8 5 4
= 5(32 — 16) =5(40 — 20) + 5(20 -20)
= 5(16) — 5(20) + 5(0)

= 80-100
= - 20.
Exercise 6.1 | Q 1.5 | Page 83
, , 2i 3
Evaluate the following determinants: .
—i
SOLUTION
21 3
4 —i
= 2i(- i) - 3(4)
= - 2i° =12
=-2(-1-12 [ =-1]
=2-12
= - 10.
Exercise 6.1 | Q 1.6 | Page 83
3 -4 5
Evaluate the following determinants: |1 1 —2
2 3 1
SOLUTION
3 —4 5
1 1 -2
2 3 1
1 —2 1 —2 11
=3 —(—4) +5
3 1 2 1 2 3
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=3(1+6)+4(1+4) +53-2)
= 3(7) + 4(5) + 5(1)

=21+20+5

= 46,

Exercise 6.1 Q 1.7 | Page 83
a h g

Evaluate the following determinants: |h b f
g f C

SOLUTION

a h g

h b f

g f C

b f ‘h f ‘h b‘
=a —h +g
f c h ¢ g f

= a(bc — f2) — h(hc —gf) + g(hf - gb)

= abc — af? —h%c + fgh + fgh - g%b

= abc + 2fgh —af® — bg? —ch?,

Exercise 6.1 Q 1.8 | Page 83
0 a —b

Evaluate the following determinants: |—a 0 —c
b ¢ 0

SOLUTION

0 a —b

—a 0 —c

b ¢ 0

_ol® | _ ‘—a, —c_b‘—a 0

c 0 b 0 b ¢
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=0-a(0+ bc)-bl-ac-0)
= —albc)-b (-ac)
= —abc + abc

= 0.
Exercise 6.1 | Q 2.1 | Page 83

4 5

Find the value(s) of x, if ‘
2z 5

i3

23‘_

323‘

4 5
oo 10— 12 = 5x — 6x

=2 = — X

2r 5

m3‘

X =2

Exercise 6.1 | Q 2.2 | Page 83
2 1 z+1

Find the value(s) of %, if |—1 3 —4 | =0
0 -5 3

SOLUTION

3 A
-5 3

—1
0

‘—1‘ _4‘+($+1)‘_1 3‘:0
3 0 -5

22(9-20)-1(=3-0)+(x+ 1) (5-0) =0

22611 =1(=3) + (x + 1)(5) = 0

=22 +3+5x+5=0
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mhx =14
B 14

3]
Exercise 6.1 | 2.3 | Page 83

SooX

x—1 T r—2
Evaluate the following determinants: | 0 -2 -3/ =0

0 0 r—3
SOLUTION

r—1 T r— 2
0 r—2 zz—3 =0
0 0 r—3

~(z—1)

r—2 33—3‘ ‘0 r—3
—

0 r—3 0 —3

0 =z—2
+ (x — 2
el 7

SX=-Nx-2)x-3)-0]-x(0-0) + (x-2)(0-0)=0
SN -2)x-) =0

2X—1=00rx—-2=00rx-3=0

~¥x=lorx=2o0rx=3.

Exercise 6.1 | Q 3.1 | Page 83

Solve the following equation :

ST
CHE
T I O
|
=
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r 2 2
2 x 2/=0
2 2 =
2 2 2 2
.-.:1:.';E — 2 2 :1*::0
2 x 2 =z 2 2

AX( - 4)=2(2x-4) + 2(4-2x) =0
XX —4)—2(2x—4) -2(2x—4) = 0
AXX+2)(x-2)-8(x-2)=0
AR+ 2)x-2)-8(x-2)=0
x=2)x(x+2)-8]=0

S (x=2)¢ + 2x—8) =0

S (x=2)x% + 4x—-2x-8) = 0
Sx =2+ 4)x-2)=0

2 (x=2)%(x+4) =0

s (x=2=00rx+4=0
Sx—=2=00rx=-4
Lx=2orx=-4

Exercise 6.1 | 3.2 | Page 83

1 4 20
Solve the following equation: |1 —2 5 | =10
1 2z 5z°
SOLUTION
1 4 20
1 -2 5 |=0
1 2z 5z?
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1 -2
1 2x

-2 5
2r 5’

— 9 :0

-|—2'I]‘

‘15

Hha

© 1= 10x% —10x) — 4(5%% — 5) + 20(2x + 2) = 0
©—10x2 - 10x—20%2 + 20 + 40x + 40 = 0
©—30x% + 30x + 60 =0

A —-x-2=0 ..[Dividing throughout by (- 30)]
AxE-2x+x-2=0

Sx=2)x+1)=0

wx—=2=00rx+1=0

Lx=2orx=-1

Exercise 6.1 | Q 4 | Page 83
r —1 2

Find the value of x, if 22 1 —3| =29
3 —4 5

SOLUTION

r —1 2

2r 1 —-3|=29

3 —4 5

1 -3 2r —3 2 1
m‘_4 5‘_(_1)3 5‘ 3 —4‘:29

~x(5-12)+ 1(10x + 9) + 2(- 8x-3) = 29
L= Ix+10x+9-T6x-6 =29
n—=13x+3=29

L —13x = 26

LR == 2.
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Exercise 6.1 | @ 5 | Page 83

_3‘

4| =x+iy, wherei=+v—1.

—3

4i i* 21
Findxandyif |1 3i2
5 —3 i
SOLUTION
4 ¢ 2
1 32 4
5 —3 i
4 —i 2
=1 —3 4| .[viZ=-1]
5 —3 i
g 2 —(—1)
= Ai(- 3i + 12) +i(i - 20) + 2i(= 3 + 15)
= — 12i% + 48i + i - 20i + 24i
= — 11i + 52i
=—11(=1)+52i .[-if=-1]
= 11 + 52i
Comparing with x + iy, we get
X =11y =52

EXERCISE 6.2 [PAGE 89

Exercise 6.2 | @ 1.1 | Page 89

Without expanding evaluate the following determinants :
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1 a b+ec
letD=/1 b c+a
1 ¢ a+b

Applying C3 = C3 + C5, we get

1 a a+b+ec
D=11 b a+b+c
1 ¢ a+b+ec

Taking (a + b + ¢) common from Cy, we get

1 a 1
D:(a+b+c)1 b 1
1 ¢ 1

~D=(@+b+0) .[-CqandC;areidenticall
~D=0.
Exercise 6.2 | Q 1.2 | Page 89

2 3 4
Without expanding evaluate the following determinants: |5 6 8

G6r 9xr 12x

2 3 4
letD=|5 6 8

6r 9z 12z

Taking (3x) common from R, we get

2 3 4
D=3z5 6 8
2 3 4
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= (3x)(0) ..[* Ry and Ry are identical]

= 0.
Exercise 6.2 | Q 1.3 | Page 89

2 7 65
Without expanding evaluate the following determinants: (3 8 75
5 9 86
SOLUTION
2 7 65
LetD=|3 8 75
b 9 86

Applying C3 — C3 - 9C;, we get

2 7 2
D=3 8 3
5 9 5
=0 ..[vCqand Cy are identical]

Exercise 6.2 | Q 2 | Page 89
a+b a b

Using properties of determinants, show that | a atc ¢ | = 4abc.
b ¢ b+ec
a+b a b
LHS. =] a a+c c
b c b+ec

Applying C; = C4 = (C5 + C3), we get

0 a b
LHS. =|—2¢c a+c¢ C
—3c c b+c
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Taking (- 2) common from C; we get

0 a b
LHS = —-2|¢ a+c c
C c b+c

Applying C; = C, = C4 and C3 — G5 — Cq, we get

0 a b
LHS. = —2|c a 0
c 0 b

= 2[0(ab — 0) — a(bc — 0) + b(0 — ac)]
= —2(0 — abc — abq)

= — 2(- 2abc)

= 4abc

= RHS.
Exercise 6.2 | 3 | Page 80

r+2 z+6 x—1
Solve the following equation: [z +6 =z —1 z+2| =0

r—1 =z+2 x+6
SOLUTION

z+2 z+6 z—1
r+6 z—1 =z+2/ =20
z—1 z+2 =z+6

Applying R, = R; —Rq and R2 — Ry — R, we get

r+2 z+6 -1

4 —7 3 =0

—3 —4 T
L +2)(-49+12)-x+0)28+9)+(x-1)(-16-21)=0
L+ (-3N-x+6)3N+xXx-1D(37=0
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L3+ 7 =0

-7

R

Exercise 6.2 | Q 4 | Page 89
44z 4—z 4—=x

JoX =

fld—x 44+ x 4— x| =0, then find the values of x.

A—x 44—z 4+ =z

SOLUTION

442 4—2 4—=2x

4—z 4+zx2 4—x| =0

4—z2 44—z 4+

Applying Cq — C4 + Cy + C3, we get
12—z 4—z 4—=x

12— 2 44+ 4—2| =0
12— =z 4—x 4+ =

Taking (12 — x) common from C4, we get

1 44—z 4—=x
(12—=z)|1 4+2 4—=z|=0
1l 4—z 4+ =z

Applying R, = R; = R4 and Ry —= R3 — R4, we get
1 4—z 4=z

(12 —z)|0 2z 0 |=0
0o 0 2z

A (12 =3)[1@x% - 0) -4 -x)(0-0) + 4 —=x)(0-0)] =0
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2 (12 @x%) = 0
L x212-%) =0
~x=0o0r12-x=0
~x=0o0rx=12.
Exercise 6.2 | Q 5 | Page 89
1 3 6

2 3 3 1
Without expanding determinants, showthat |6 1 4|+ |2 1 2| =10(3
3 7 12 1 76 3

| S T ]
=

SOLUTION

2+8 3 3
=112+8 1 2
6+4 7 6

10 3 3
=120 1 2
10 7 6

Interchanging rows and columns, we get

10 20 10
LHS. =3 1 7
3 2 6

Taking 10 common from R4, we get
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1 21
LHS. =103 1 7
3 2 6

= R.H.S.
Exercise 6.2 | Q 6.1 | Page 89

10 57 107
Without expanding determinants, find the value of |12 64 124

15 78 153
SOLUTION

10 57 107
letD =112 64 124
15 78 153

Applying C3 — C3 - G5, we get

10 57 50
D=1(12 64 60
15 78 7h

Taking (5) common from C3, we get

10 57 10
D=5(12 64 12
15 78 15

= 5(0) ..[* Cq and Cj3 are identical]
= 0.
Exercise 6.2 | Q 6.2 | Page 89
2014 2017 1
Without expanding determinants, find the value of (2020 2023 1

2023 2026 1
SOLUTION
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2014 2017 1
LetD = {2020 2023 1
2023 2026 1

Applying C; — G - Cq, we get

2014 3 1
D=1]2020 3 1
2023 3 1

Taking (3) common from C,, we get

2014 1 1
D=32020 1 1
2023 1 1

= 3(0) [ Cy and Cy are identical]
= 0.

Exercise 6.2 | Q@ 7.1 | Page 89
ap b1 el b1 a1 a| |cp a1 by

Without expanding determinants, prove that |as by ca| = |ba ¢cs as| = |cs as bs

a1 b]_ 1
letD =|as bo 9 (1)
ag b3 Ca

ag bs cy bs c3 a3 cy a3z bg

b c¢1 a
LletE=|bs c9 a9
bg Ca Aaj
Applying Cq = C5, we get
ci a; by
E=— Co  ag hg
Cy 43 ]Jg
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c; a; by
E=— Cy a9 hg
Cs 4dj hg

Applying Cq = C3, we get

aq bl ]
E= —(—1) aa bg Co
a3 bg ]
a; by ¢
E=lag by o (i)
az by ¢
C1 ag bl

LetF =|co as be
Cz 4aj bg

Applying C; = C5, we get
a; ¢ by
F=—las co be
a3 C3 bg

Applying C; = C5, we get

a; by o
F = —{:—]_} a9 bg Ca
a3 by c3
a; by ¢
~F=las ba e .. (iii)
as by cg

ucnrene €9
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From (i), (ii) and (iii), we get

ap h
as bo
az ba

Exercise 6.2 |

C1 by
ca| = |bo
ca b
(1 7.2 | Page 89

C1
Co

C3

a cp a3 b
ag| = [ca az bs
ag cy as by
1 yz y+=z

Without expanding determinants, prove that |1 zz z+4+ @

SOLUTION

LHS. =

Yz
ZT
LY
Yz
ZT
LY
Yz
ZT

LY

I
o T e e =

1
In 15 determinant, taking (x + y + z) common from Cy and in 2" determinant, taking —,
T

1 yz y+

Z

1 zo z4+=x

1 zy =+

rt+ytz—=
yt+zt+tzxz—y
z+rx+y—=z

r+yt+z
r+y+z
r+yt+z
T+y+z
T+y+z
T+y+z

Ry, Ry respectively, we get

Y

_|_

_|_

Y Wi -

Yz
zx
TY
Yz
2T

LY
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1l zy z+y

ucnrene €9

1 = x°

=11 y ¢

1 z 22

1
, — common from R;,
z

==
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1 yz 1 r Tyz x=°

LHS.=(z+y+2)|1 zz 1|— —|y zyz ¢

TYz
I zy 1 yz:r,yzz?

In 2" determinant, taking xyz common from Cs, we get

2

r 1 x
LHS. = (z +y+ 2)(0) — it y 1 y?|  .[vCqand G areidentical in 15" determinant]
TYz
Y z 1 22
1 z?
E— 1 2
z 1 22

Applying Cq = C;, we get
2

2| = R.HS.
2

LHS. =

[
[T~
[~

EXERCISE 6.3 [PAGES 93 - 94

Exercise 6.3 | Q 1.1 | Page 93

Solve the following equations using Cramer'sRule:x + 2y —z=5,2x-y+z=1, 3x +

3y=28
Given equations are
X+2y—-z=5
2x—y+z=1
3x+3y =8
l.e.3x+3y+0z=8
1 2 -1
~D=12 -1 1
3 3 0
=10-3)-2(0-3)-1(6 + 3)
=-3+6-9
=-6
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=5(0-3)-2(0-8) + (=1)(3 + 8)
=-15+16-11
=-10

1 5 -1
Dy=12 1 1

3 8 0
=1(0-8)-50-3) + 1(6-3)
=-8+15-13

1 2 5
D=2 -1 1

3 3 8
=1-8-3)-2(16-3) + 5(6 + 3)
=—11-26 + 45
=8
By Cramer’s Rule,

D —10 5
X= — — = —

x=—,y=1 and z = _T are the solution of the given equations.
Exercise 6.3 | Q 1.2 | Page 93

Solve the following equations using Cramer's Rule:2x —y + 6z = 10, 3x + 4y — 5z = 11,
8X—-7y—-9z2=12
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Given equations are
2x—y +6z=10
3x + 4y -5z = 11
8x—7y—-9z =12

2 -1 6
D=3 4 -5

8 -7 —9
= 2(-36-135)— (- 1)(= 27 + 40) + 6(- 21 -32)
=142 + 13- 318
= — 447

10 -1 6
D,=[11 4 -5

12 -7 —9

= 10(- 36— 35) — (- 1)(- 99 + 60) + 6(- 77 —48)
= —710-39-750
= — 1499
2 10 6
D,=(3 11 —5
8 12 -9
= 2(= 99 + 60) — 10(= 27 + 40) + 6(36 — 88)
= —78-130-312
=~ 520

2 —1 10
D,=(3 4 11
8 —7 12
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= 2(48 + 77) — (- 1)(36 — 88) + 10(- 21 - 32)

= 250 - 52 - 530
= -332
By Cramer’s Rule,
D, —1499 1499

=D T —mar T war

D, —520 520
Y= D T "aar T war

D, —332 332
25D T "aar Ty

1449 520 332 | | |
- a47 Y= a7 and z = YT are the solutions of the given equations.

Exercise 6.3 | Q 1.4 | Page 93
Solve the following equations using Cramer’s Rule:

1 1 1 1 2 1 2 1 3
-+t -2, - ——+—-—=3, — — —+ — =-1
T Y z T Y z x Y z
SOLUTION
1 1 1
Le't_p:_:q:l_:r
T Y z
.. The given equations become
p+gq+r=-2
p-2q+r=3
2p —q+ 3r=-1
1 1 1
D=1 -2 1
2 —1 3
=1=6+1)-13-2) + 1(-1 + 4)
=5-1+3
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= -3
—2 1 1
D=3 -2 1
—1 -1 3
=—2(-6+1)-19+1)+1=3-2)
= 10-10-5
=_5
1 -2 1
Dg=[1 3 1
2 —1 3
=19+ 1) +2(3-2) + 1(- 1-6)
—10+2-7
-5
1 1 -2
D,=|1 —2 3
2 -1 —1

=12+ 3)-1=1-6)-2(-1+ 4)

=5+7-6
=6
By Cramer's Rule,
Dy —5 5
P°D T3 3
q=D—ﬂ=_—5,
q 3
r—&—i——E
D —3
1_»>1_==1_,
3’y 37z
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3 —3 —1

X =—,y=—,z= —— are the solution of the given equatios.

5’ 5

Exercise 6.3 | Q 1.5 | Page 93

Solve the following equations using Cramer’s Rule:

2 1 3 1 1 1 3 1
e R T R
r oy oz T Yy =z Y
SOLUTION

1 1 1
LEt_:pa_ =q,— =7

x Y z

.. The given equations become

2p—-q+3r=4
p-gq-r=2
3p+qg-r=2

2 -1 3
D=1 -1 1

3 1 -1
=2(1-1)-1=1-3) + 3(1 + 3)
=0-4+12
=8

4 -1
Dp=12 -1 1

2 1 -1
=4(1-1)- (-1)(-2-2)+ 32 +2)
=0-4+12
=8

Get More Learning Materials Here : I

1
S
z

@g www.studentbro.in



2 4 3
Dg=11 2 1
3 2 -1
=2(2-2)-4(-1-3)+3(2-6)
=-8+16-12
=-4
2 —1 4
D,=|1 -1 2
3 1 2
= 2(=2-2)-(~1)(2-6) + 4(1 + 3)
=-6-4+16
=4
By Cramer's Rule,
D 8
p:—P=—:1
D 8
;. Da_—4_ -1
D 8 2
D, 4 1
r=—=—=—
D 8 2
1 -1 1 1
=1, =, ==
T Y 2z 2
% =1y=-2andz =2 are the solutions of the given equations.

Exercise 6.3 | Q 2| Page 93

An amountof ¥ 5,000 is invested in three plans at rates 6%, 7% and 8% per annum
respectively. The total annual income from these investments is ¥ 350. If the total
annual income from first two investmentsis ¥ 70 more than the income from the third,
find the amountinvested in each plan by using Cramer’s Rule.

Let the amountof each investmentbe ¥ x, ¥ yand X z.
According to the given conditions,
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x+y+z=5000
6%x + 7y + 8z = 350

6 T 8
S—— T+ Y+ z =350
100 100 100
o bx + 7y + 8z = 35000
6%x + 7%y = 8%z + 70
6 T 8
—T+ —y=——2z+T70
100 100 100
~obx + Jy =8z + 7000

- bx + fy— 8z = 7000
1 1 1
~D=16 T 8
6 7 —8
= 1(—56—-56) - 19-48 — 48) + 1(42 -42)
=-112+96+0
=-16
2000 1 1

D, = (35000 7 8
7000 7 —8

Taking 1000 common from C4, we get

5 1 1
D,=1(35 7
7 7 —8

Applying C; — C; —°C3 and C; — C;, — C3, we get

0 0 1
D, =1000/—5 —1 8
47 15 -8
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= 1000 [0-0 + 1(-=75 + 47)
= 1000 x (- 28) = — 28000

1 5000 1
D, =6 35000 8
6 7000 —8

Taking 1000 common from C,, we get

1 5 1
D, =10006 35 8
6 7 —8

Applying C; — C; - C3 and C; — C, — °C3, we get
0o 0 1
D, =1000—2 —5 8
14 47 -8
= 1000 [0-0 + 1(-94 + 70)
= 1000(- 24)
= — 24000
1 1 5000

D,=16 7 35000
6 7 7000

Taking 1000 common from C3, we get

01 5
D,=100016 7 35
6 7 T

Applying C; — C; - G and C3 — C3 — °C,, we get

Get More Learning Materials Here : & m &N www.studentbro.in



0 1 0
D, = 1000|—1 0
—1 7 —28
= 1000[0 — 1(28 - 0) + 0]
= 1000 x (- 28)
= — 28000

By Cramer's Rule,

D, —28000
X = = = 1750
D —16
y  —24000
=D — " =1500
D T T 16
—28000
7= ]:ii = — = 1?50
D —16

«~ Amounts of investments are ¥ 1750, ¥ 1500 and % 1750.

Exercise 6.3 | Q 3| Page 93

Show that the following equations are consistent:2x + 3y +4=0,x+2y+3=0, 3x +
4 +5=0

Given equations are
2x+3y+4=0
x+2y+3=0
3X+4dy+5=0

2 3 4

1 2 3

3 45
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=2(10-12)-3(5-9) + 4(4 -6)
=2(-2)-3(4) + 4(-2)

-4+12-8

=0

.. The given equations are consistent.

Exercise 6.3 | Q 4.1 | Page 93
Find k, if the following equations are consistent:x + 3y + 2 =0, 2x+ 4y — k=0, X — 2y —

3k=0

Given equations are

x+3y+2=0

2x+ 4y -k =0

x-2y—-3k=0

Since, these equations are consistent,
1 3 2

12 4 —-k|=0
1 —2 -3k

S 12k-2k)-3(-6k+ k) +2(4-4) =0
=14k + 15k-16 =0

~k=16=10

~ k=16

Exercise 6.3 | Q 4.2 | Page 93

Find k, if the following equations are consistent: (k —=2)x + (k — 1)y =17, (k = 1)x + (k —
2y =18,x+y=5

Given equations are
k=2)x+(k-1y=17
(k—1x+(k-2)y=18

Xx+y=5

Since, these equations are consistent.
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k-2 k-1 -—-17
k=1 k—2 —18|=0
1 1 —d

Applying Ry = Ry = R5, we get

—1 1 1
k—1 k—21 —18/=0

1 1 —5
S—=1=5k+10+18)-1(-5k+5+18) + 1(k—-1-k+2)=0
=15k +28)-1(-5k+23)+1(1)=0
~5k-28+5k-23+1=0
- 10k-50=0
s k=5,

Exercise 6.3 | Q 5.1 | Page 93
Find the area of the triangle whose vertices are: (4, 5), (0, 7), (-1, 1)

SOLUTION
Here, A(x1, y1) = A(4, 5), B(x2, y2) = B(0, 7), C(x3, y3) =C(-1, 1)

T 1
Area of a triangle = ) o 1y 1
z3 y3 1
1 4 5 1
~AMNABCG) = —| 0
2 —1 1 1

- %[4(7— 1) = 5(0 +1) +1(0+7)]

1
“ABABD = (24—-5+7)

= 13 sq.units.
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Exercise 6.3 | Q 5.2 | Page 93
Find the area of the triangle whose vertices are: (3, 2), (-1, 5), (-2, =3)

SOLUTION
Here, A(x1, y1) = A(3, 2), B(x2, y2) = B(~1, 5), C(x3, y3) = C(-2, —3)

L% o 1
Area of a triangle = 3 To Yo 1
x3 Yz 1
1 3 2
~ ADABC) = —|-1 5
2 -2 -3 1

%[3(5 +3) - 2(-1+2)+1(3+10)]

1
S(24-2+13)
35 ,
- A(AABC) = o5 sq.unitts.

Exercise 6.3 | Q 5.3 | Page 93
Find the area of the triangle whose vertices are: (0, 5), (0, —5), (5, 0)

Here, A(x1, y1) = A(0, 5), B(x2, y2) = B(0, — 5), C(x3, y3) = C(5, 0)

1 1
Area ofatriangle:E;ﬂg ys 1
r3 y3 1
0 5
~AMABO) = —|0 —5 1
5 0

_ %[a{—a —0) — 5(0 — 5) + 1(0 + 25)]
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1
3 (0 + 25 + 25)
_ 90
2
o A(AABC) = 25 sg. units

Exercise 6.3 | Q 6 | Page 93
Find the value of k, if the area of the triangle with vertices at A(k, 3), B(-5, 7), C(-1, 4) is

4 square units.

SOLUTION

Here, A(x1, y1) = A(k, 3), B(x2, y2) =B(—5,7), C(x3,y3) = C(- 1, 4)
A(AABC)= 4 sq. units

1
Area ofatrianglezaxg o
I3 Y3
. k 31
L—|=h T 1|=4+%4
2
-1 4 1

k(-4 -35+1)+1(-20+7)=+8
~3k+12-13=1%8
~3k-1==%8
~3k—-1=8o0or3k-1=-8
~3k=9or3k=-7
.-.I<:3c-r|<=_—7

3

Exercise 6.3 | Q 7| Page 93

Find the area of the quadrilateral whose vertices are A(-3, 1), B(-2,-2), C(4, 1), D(2,
3).
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A(-3,1), B(-2,-2), C(4,1), D(2, 3)

A (-3, 1)
D(2,3)

B (-2,-2) c@.1)

A(AABCD) = A(AABC) + A(AACD)

1 1
Area of triangle = 2 To Yo 1
r3 ys 1
1 -3 1 1
AAABC) = —|—2 -2 1
2 4 1 1

%[_3(_2 —1) —1(~2—4) + 1(-2 +8)]

1
S(0+6+6)

21 ,
- A(AABC) = - 5. units’.

SRR
“AWACD) = |4 11
2 31

[—3(1—3) —1(4 — 2) + 1(12 — 2)]

b |~ |~

(6 — 2+ 10)
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- A(AACD) = 7 sg. units

-~ A(AABCD) = A(AABC) + A(AACD)
21
-2

= 39 sq. units
2 |

+ 7

Exercise 6.3 | Q 8| Page 93
By using determinant, show that the following points are collinear: P(5, 0), Q(10, -3),

R(=5, 6)
Here, P(x4, y1) = P(5, 0), Q(x3, y>2) = Q(10, =3), R(x3, ya) = R(-5, 6)
If A(APQR) = 0, then the points P, Q, R are collinear,

|5 01
“AW@POR = 110 —3 1
5 6 1

%[5{_3 —6) — 0(10 + 5) + 1(60 — 15)]

1

- A(APQR) = 0

. Points P, Q and R are collinear.

Exercise 6.3 | Q 9| Page 94

The sum of three numbersis 15. If the second numberis subtracted from the sum of
firstand third numbers, then we get 5. When the third number is subtracted from the
sum of twice the first number and the second number, we get 4. Find the three
numbers.

Let thethree numbersbe x, y and z.
According to the given conditions,
X+y+z=15
Xtz-y=5ie.x-y+z=5
2x+y—-z2=4
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=11-1)-1-1-2) + 1(1 + 2)
= 1(0) = 1(=3) + 1(3)
=0+3+3

=6 %0

15 1

= 15(1=1)=1(=5-4) + 1(5 + 4)
= 15(0) - 1(- 9) + 1(9)

=0+9+9
=18
1 15 —1
Dy=11 5 1
2 4 -1

= 1(-5-4)-15(-1-2) + 1(4 - 10)
1(=9) - 15(= 3) + 1(- 6)

=-9+45-6
=30
1 1 15
D,=|1 -1 5
2 1 4

=1(=4-5)-1(4-10) + 15(1 + 2)
1(=9) - 1(=6) + 15(3)
=-9+6+45

=42
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By Cramer's Rule,

D, 18 X
¥ — —= — = .
D 6
D, 30
Y:_:_:Sr
D 6
_D. 4
z_D_ﬁ_

«~ The three numbersare 3, 5and?7.

MISCELLANEOUS EXERCISE 6 [PAGES 94 - 95

Miscellaneous Exercise 6 | Q 1.1 | Page 94

2 -5 7
Evaluate: |5 2 1
9 0 2
SOLUTION
2 -5 7
5 2 1
9 0
2 1 5 2

= 2(4-0) +5(10-9) + 7(0 - 18)
= 2(4) + 5(1) + 7(- 18)

- 8+5-126

=~ 113.

Miscellaneous Exercise 6 | O 1.2 | Page 94

1 -3 12
Evaluate: [0 2 —4
9 7 2
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SOLUTION

1 -3 12
0 2 -4
9 7 2
2 4 0 4 0 2
=1 —(—3 + 12
AN R R

= 1(4 + 28) + 3(0 + 36) + 12(0 - 18)
= 1(32) + 3(36) + 12(- 18)
=32 + 108 -216

= _76.

Miscellaneous Exercise 6 | Q 2.1 | Page 94

1 4 20
Find the value (s)of x, if |1 —2 —5|=0
1 2z 5z2
SOLUTION
1 4 20
1 -2 —5|=0
1 2z 5x?

S 1=10%% + 10%) —4(5x2 + 5) + 20(2x + 2) = 0

S —10x2 + 10x— 20x2 — 20 + 40x + 40 = 0
" —30x2 +50x +20 =0

232 -5x-2=0 ..[Dividding throughtout by (- 10)]

L3l —bx+x-2=0
Loxx—-2)+ 1x—=2)=0
Lx=2)(Bx+1)=0
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~Xx—2=0o0r3x+1=0
LX=20rXx=——.
3

Miscellaneous Exercise 6 | Q 2.2 | Page 94

1 2z 4x
Find the value (s)of x,if (1 4 16|/ =0
1 1 1
SOLUTION
1 2z 4x
1 4 16/ =0
1 1 1

14 -16)-2x(1-16) + 4x(1-4) =0
=12 - 2x(-15) + 4x(-3) =0
=12+ 30x—-12x =0

S 18x =12
12 2
LY — = —,
18 3

Miscellaneous Exercise 6 | O 3 | Page 95

r+y y+z z+=x

By using properties of determinants, prove that | =z T y |=0.
1 1 1

SOLUTION

r+y y+z z+=x
LHS. = | =z T (]
1 1 1

Applying Ry = Ry + R;, we get
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rt+y+z zt+tyt+z zt+yt+z
LHS. = z T ]

1 1 1

Taking (x + y + z) common from R4, we get
1 11
LHS.=(z+y+2)|z = vy
1 11

= (x+vy+z)(0) ..[* Ry and Ry are identical]
=0
= R.H.S.

Miscellaneous Exercise 6 | Q 4.1 | Page 95
b+c bec b’

Without expanding the determinants, showthat [c +a ca c2a?| =0

a+ b ab a?b?

SOLUTION

b+c be b’
LHS.=|c+a ca c?a’
a+ b ab a2b?

Taking bc, ca, ab common from R4, Ry, R3 respectively, we get

% 1 bc

LH.S. = (bc)(ca)(ab) %a 1 ca
b

3;; 1 ab

Taking abc common from C3, we get
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1 1 1
cty 1 3
LHS. = (a*b%c?) (abc) —+= 1 4
1 1 1
pta 1 ¢
Applying Cq = Cq + Cy, we get
1 1 1 1
atryte 1 3
_ .33 31 1 1 1
LHS. =a’b’c E+F+? 1 B
1 1 1 1
atvte 1 <

1 1 1
Taking (— + —+ —) common from C4, we get
a b ¢

1 1 1
LHS. = a’b’c? (— + =+ —)
a b v

= = =
= = =
x] ||—- I:l"||—- =] ||—-

1 1 1
= aabgcg(— + 5 + —) (0) ..[C4 and C; are identical]
a c

=0
= RH.S.
Miscellaneous Exercise 6 | Q 4.2 | Page 95
ra yb zc r Yy =z
Without expanding the determinants, show that [a2 b? c¢2|=|a b

1 1 1 bec ca ab

ra yb zc
LHS. = |a? b? ¢?
1 1 1

= Taking a, b, c common from C1, Cz2, C3 respectively, we get
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T Y =z
LLHS.=abc|a b c
1l 1 1
a b [
T Y z
- | a b C
abec abc abc
a b C
r Yy =z
=la b c
be ca ab

= R.HS.

Miscellaneous Exercise 6 | Q 4.3 | Page 95

E ~ B
oL s
< = =

Il m n
Without expanding the determinants, showthat [e d f| =
u v ow
SOLUTION
[ m n
LHS. =|le d f
u v ow

Interchanging rows and columns, we get

[ e u
LHS. = m d w
f w

n

Applying Ry < Ra, we get
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[ e u
LHS.=m f w

m d v
Applying Ry < Ry, we get
n f w
LHS. =1l e u
m d v

= RHS.

Miscellaneous Exercise 6 | Q 4.4 | Page 95

0 a b
Without expanding the determinants, showthat [—a 0 ¢ =0
—b —c O
SOLUTION
0 a b
letD=|—a 0 ¢
—b —c 0

Taking (= 1) common from R4, Ry, R3, we get

0 —a —b
D = (—1}3 a 0 —c
b ¢ 0

Interchanging rows and columns, we get

0 a b
D=—1—a 0 ¢

—b —¢c 0
~D==1(D)
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2D =0

D=0
0 a b
—a 0 ¢|=0
—b —c 0

Miscellaneous Exercise 6 | Q 5.1 | Page 95

Solve the following linear equations by Cramer's Rule: 2x — y+z=1,x+ 2y + 3z =8,
3x+y-4z=1

SOLUTION

Given equations are
2x—y+z="1
X+2y+3z=28
3X+y—4z =1
2 -1 1
D=1 2 3
3 1 A

=2(-8-3)-(-1)(-4-9) + 1(1-6)
= 2(=11) + 1(= 13) + 1(- 5)
=-22-13-5

=40 # 0

=

= b
I

e

= 1(-8-3)-(=1)(-32-30 + 1(8-2)
= 1(=11) + 1(= 35) + 1(6)

- _11-35+6

= — 40

Get More Learning Materials Here : & m &N www.studentbro.in



1
8 3
1

= 2(-32-3)-1(-4-9) + 1(1-24)
= 2(-35) - 1(- 13) + 1(- 23)

= -70 + 13-23
- - 80
2 —1 1
D,=|1 2 8
3 1 1

= 22-8) - (-1)(1-24) + 1(1-6)
= 2(-6) + 1(-23) + 1(= 5)

=-12-23-5

=-40

By Cramer's Rule,

. D, —40 1
D —40

. D, -8
D —40

L D. —40 iy
D —40

~%x=1y=2andz =1 are the solutions of the given equations.

Miscellaneous Exercise 6 | Q 5.2 | Page 95

Solve the following equations using Cramer’s Rule:

1 1 1 1 2 1 2 1 3
4 i=—2, - -4 =3 2 -4+ Z=
I y Z I y Z I y Z
SOLUTION
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1 1 1
LEt_p:_=q1_:r
Ty z

. The given equations become
p+gq+r=-2
p-2q+r=3
2p —q+3r=-1
1 1 1
D=1 -2 1
2 -1 3

=1-6+1)-13-2)+1(-1+4)
=5-1+3
=-3

-2 1 1
Dp=13 -2 1

-1 —1 3
=-2-6+1)-19+1)+1-3-2)
=10-10-5
=-5

1 -2 1
Dg=11 3 1

2 -1 3
=19+ 1) +2(3-2)+ 1-1-6)
=10+2-7
=5

1 1 -2
D=1 -2 3

2 -1 —1
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=12+ 3)-1=1-6)-2(-1+4)
=5+7-6
=6

By Cramer's Rule,

Dy -5 b
PTD "33
q:D—ﬂz_—5,

q 3

r—E—i——E

D -3

1_»->1_—1_.,

T 3 vy 3z

3 —3 —1 , _ i

LX = E,y = ?,z -5 are the solution of the given equatios.

Miscellaneous Exercise 6 | Q 5.3 | Page 95

Solve the following linear equations by Cramer's Rule:x —y +2z=7,3x+ 4y -5z =5,
2Xx—y+3z=12

SOLUTION

Given equations are

Xx—y+2z=7
3x+4dy—-5z=>5
2x—y+3z2=12
1 -1 2
D=3 4 -5
2 —1 3

1M12-5)-=1)O + 1) + (-3-8)
1(7) + 1(19) + 2(-=11)
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=7 +19-22

—4%0
7 -1 2
D,=|5 4 -5
12 -1 3

= 7(12 # 5) - (- 1)(15 + 60) + 2(=5 - 48)
= 7(7) + 1(75) + 2(- 53)

=49 + 75 -106
=18
1 7 2
Dy=13 5 =5
2 12 3

=1(15 + 60) —7(9 + 10) + 2(36 - 10)
= 1(75) = 7(9) + 2(26)

= 75-133 + 52
- -6
1 -1 7
D,=(3 4 5
2 —1 12

=148 +5)— (- 1)(36-1) + 7-3-8)
= 1(53) (26) 7(- 1)

=3+26-77

=2

By Cramer's Rule,
D, 18 9

XS — = — = —,
D 4 2
D, — —3

Y= = & = Q&
D 4 2
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D 4 2
9 —3 : , ,
SOX = P Y= - and z = 3 are the solutions of the given equations.

Miscellaneous Exercise 6 | Q 6.1 | Page 95
Find the value (s) of k, if the following equations are consistent:3x +y —2 =0, kx + 2y —
3=0and2x-y=3

Given equations are
x+y-2=0

kx + 2y -3 =0
2x—-y=3ie2x-y-3=0

Since, these equations are consistent.

3 1 -2
k 2 -3 =0
2 —1 -3

©3(-6-3)-1(3k + 6) - 2(-k-4) = 0
39 -1-3k+6)-2-k-4)=0
27 +3k-6+2k+8=0

. 5k-25=0
29
k= —
D
= 5.

Miscellaneous Exercise 6 | Q 6.2 | Page 95
Findthe value (s) of k, if the following equations are consistent:kx + 3y + 4 =0, x + ky +
3=0,3x+4y+5=0

Given equations are
kx+3y+4=0
Xx+ky+3=0
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3x+4y +5=0
Since, these equations are consistent.

k 3 4

1 k 3/=0
3 4 5

~ k(5k—12)-3(5-9) +4(4-3k) =0
©5kZ-12k+12 +16-12k =0
~5k?-24k +28=0

-~ 5k?—10k-14k + 28 = 0

- Sk(k—2)-14(k-2) =0
~(k=2)(5k—14) = 0
~k—-2=0o0r5k-14=20

.'.|(:20r'|(=1—4
5

Miscellaneous Exercise 6 | Q 7.1 | Page 95
Find the area of triangles whose vertices are A(- 1, 2), B(2, 4), C(0, 0)

SOLUTION
Here, A(x1, y1) = A(-1, 2), B(x2, y2) = B(2, 4), C(x3, y3) = C(0, 0)

xl yl 1
Area ofatrianglezamg ys 1
T3 y3 1
{ -1 2 1
“ABABO) = |2 41
0 0 1
1
:E[—1(4—D)—2(2—ﬂ)—|—1(1]—0)]
1
= —(—4—4
S(-4-4)
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-5 9)

=—4
Since, area cannot be negative.

- A(AABC) = 4 sq. units

Miscellaneous Exercise 6 | Q 7.2 | Page 95
Find the area of triangles whose vertices are P(3, 6), Q(-1, 3), R(2, -1)

Here, P(x1, y1) = P(3, 6), Qlxy, y5) = Q(-1, 3), R(x3, y3) DR, -1)

1 1
Area of triangle = 2 To Yo 1
T3 yz 1
{ 3 6 1
. A(APQR) = 3 -1 3 1
2 -1 1
1
= 5[3{:3 +1)—6(—1—2)+1(1 — 6)]
1
= 5 [3(4) = 6(=3) + 1(=5)]
1
= 5(12 + 18 — 5)

25
- A(APQR) = - sq. units

Miscellaneous Exercise 6 | Q 7.3 | Page 95

Find the area of triangles whose vertices are L(1, 1), M(-2, 2), N(5, 4)

SOLUTION
Here, L(xz, y1) = L(1, 1), M(x2, y2) = M(=2, 2), N(X3, y3) = N(5, 4)
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Ty 1
Area of a triangle = 3 To Yo 1

r3 yz 1
! 1 11
~ABLMN) = — -2 2 1
5 4 1
_ %[1(2 _4)— 1(—2—5) + 1(—8 — 10)]
- S1(-2) - 1(-7) +1(-18)
1
= 5 (-2+7-18)
__ B
S22

Since, area cannot be negative.
13
s AALMN) = - Q. units

Miscellaneous Exercise 6 | Q 8.1 | Page 95

Find the value of k, if area of APQR is 4 square units and vertices are P(k, 0), Q(4, 0),
R(0, 2).
SOLUTION

Here, P(x1, y1) = P(k, 0), Q(x2, y2) = Q(4, 0), R(xs, y3) = R(0, 2)
A(APQR) = 4 sq. units

1y 1

Areaof atriangle = —|z9 3o 1

2;1:3 y3 1
1k 01
+4==[4 0 1
2{1 21
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1

4= —[k(0—2) ~ 0+1(8~0)]

L +28=-2k+8
8=-2k+8o0or-8=-2k+8
- —2k=10 or 2k = 16
k=0 or k=28

Miscellaneous Exercise 6 | Q 8.2 | Page 95

Find the value of k, if area of ALMN is 33/2 square units and vertices are L(3, — 5), M(-
2, k), N(1, 4).

Here, L(x1, y1) = L(3, = 5), M(x2, y2) = M(- 2, k), N(x3, y3) = N(1, 4)

33
AALMN ) = el g. units

x; yl 1
Area ofatriangle:Ea:Z s 1
x3 ys 1
3 -5 1
33 1
1 4 1
33 1
:I:? = 5[3[]1 —4)—(=5)(—2—-1)+ 1(—8 — k)]
L +33=3k-12-5-8-k
o233 =2k-35

n2k=35=33 or2k-35=-33
- 2k =68 or2k =2
k=34 ork =1
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