DETERMINANTS (XII, R. S. AGGARWAL)

EXERCISE 6A (Pg. No.: 258)
Very short —Answer Questions
1. IfAisa 2x2 matrix such that |A| #0 and |A | =5, write the value of | 4A|
Sol. |44|=47-|4] { ~+ Aisa2x2 matrix

=16x5=80
2. If Aisa 3x3 matrix such that | A|¢ 0 and |3A| = fr|A| then write the value of k
Sol. “+|34|=K|4|

= 3’|4|=K|4] {+ A is a3x3 matrix

=K =27

3. Let A be a square matrix of order 3, write the value of |24, where [4]=4

Sol. |24|=2-|4] { order of matrix A is 3x3
=8x4=32
2 =83 35
4. If 4, isthe cofactor of the element @, of [6 0 4| then write the value of (a,4,,)
1 5 -7
Sol. Here a,, =5
322 5
A, =(=1) " 4:—(8—30):22 rd A, =8%92=110
Pox+l x-
5 Evaluate| bl
x+1 c+1
Sol. ¥ =x+1 x—I
x+1 x+1
:(x+1)(x2—x+l)—(x-])(x+l)
=x:‘+l—(x3—l) =X +l=x’ +1=2 =" 42

a+ib c+id
6. Evaluate

—c+id a—ib

Sol a+ib c+id
ol.
—c+id a-—ib
=(a+ib)(a-ib)—(c+id)(-c+id)
=(a+ib)(a-ib)+(c+id)(c—id) =a’ +b* +c* +d’
. K - ?‘:‘8 2 find the value of x
-2 4| |6 4




Sol. Given

3 7| B 7
2 4| |6 4
:>4x3x—7x(—2):8x4—?x6

= 12x+14=32-42 = 12x+14=-10 = 12x=-10-14
=2 12x=-24 =>x=-2

12 5 [6 -2 .
8 if = write the value of x
8 7
2x 5| |6 -2
Sol. Given & =
2 5 17 3
= 2x"-40=18+14 > 2x*-40=32 =28 =72 = x* =36 =x=16
2x x+3] |1 5
9. = find the value of x
2(x+1) x+1ll 3 5
. 2 x+3 1 5
Sol. Given =
2(x+1) xaE IS 5

= 2x-(x+1)-2(x+3)(x+1)=5-15
= 2x" +2x-2x" -8x—-6=-10

= —b6x—G==10

= —6x=—10+6

= —6x==A

= X= = X=

| &
PR

ad

4
10. IfAz[l ;l, ﬁndthevalueof3|A|

3 4
Sol.
| 9
3 4
=|4|=
1 2
=3x4—-4x]1 =6-4=2
53| 4] =3x2 =4
-2
11. Evaluate 2 I
-10 5
7 =2
Sol. 2
-10 5
=2(35-20)=2x15=30

Jo 5
V20 24

12. Evaluate




V6 5| _ mi—Exm

J20 24

:ng\/gxﬁ—\gxx/gx\/z =6x2-5x2=2
2cosf -2sinf
sinfd  cos@
2cos@ —2sinf

sin& cos@

=2cos’ 8 +2sin° @ =2(cos:9+sin:'6‘)=2

Sol.

13. Evaluate

Sol.

cosa@ —sing
14. Evaluate

sin  cosa

cosa —sing
Sol. )
sin cosa

=cosa-cos@—sina-(-sina) =cos’ a+sin’a =1
sin60°  cos60°
—-sin30° cos30°
sin60° | cos60°
—sin30° ‘cos30°
=5in 60°:cos 30 — cos 60°- (—sin 30)
=sin 60°-c0s30°+cos 60°-sin 30°

=sin(60°+30°) =sin90°=1

15. Evaluate

Sol.

cos65° sin65°
sin25° cos25°
cos65° sin65°
sin25° cos25°
=c0s65°-c0s25° —sin 65°-sin 25°
= cos(65°+25°)=cos90° =0

16. Evaluate

Sol.

cosl5° sinl5°
sin788 cos75°
cosl5® sinl5°
sin75° cos75°
=c0s75°-cos15°—sin75°-sin15°
= cos(7S°+ 1 5°) =¢0s90°=0

17. Evaluate

Sol.

0 2 0
18. Evaluate |2 3 4
4 5 6



19.

Sol.

20.

Sol.

21.

Sol.

22,

Sol.

(55 I
W Ly
<

{expard by C,

=-2(12-16)=-2x(-4) =8
4 1 5

Without expanding the determinate prove that |79 7 9|=0
29 5 3

LHS.=|79 7 9

41-40 1 5
=719-712 7 9 ¥, —C -8C,
29-24 5 3

Il
L
L

5
9
3

=0 [ C, identical C,

3-2x x+1

For what value of x, the given matrix 4 = { s 5 } is a singular matrix ?

If a be a singular matrix

|4|=0

3—2x x¥#1
2 4

= 4(3-2x)-2(x+1)=0

=12-8x-2x=2=0

= 14-10x=0 = 10x=14

o

14 7
S X=— D X=—
10 5
14 9
-8 -7

LetA:‘l_: -97| = A={14(-7)-9(-8)} =>A=(-98+72)=-26

NERN
5 33
B 5

-5 343

Let A=

:)ﬂ.z{BxS—Jg(-\E)} = A=94+5=14 . A=i4



EXERCISE 6B (Pg. No.: 260)

Evaluates:-
67 18 21
1. |39 13 14
81 24 26
67 19 21 67-39 19-13 21-14
Sol. A=[39 13 14| =A=|39-81 13-24 14-26| (Applying R >R —R,,R, >R, -R,)
81 24 26 81 24 26
28 6 7
-11 -12| |42 -12| _|-42 -11
>A=[-42 -11 -120 =A=28 - +7
24 26 81 26 81 24
81 24 26|
= A =28(-286+288)—6(-1092+972)+ 7(-1008 +891)
= A=28(2)-6(-120)+7(-117) =A=56+720-819 = A=-43
29 26 22
2. |25 31 27
63 54 46
29 26 22
31 27 25 27 25 31
Sol. Let A=|25 31 27| =A=29 ~26 +22
54 46 63 46 63 5
63 54 46
= A=29(1426-1458)-26(1150-1701) +22(1350-1953)
= A=-998+14326=13266 .. A= 132
102 18 36
1. 1 B B
17 3 6
102 18 36
Sol. |1 3 4
17 3 6
0 00
=|1 3 4[{R >R -6R
17 3 6
=0
e P
4. |20 3 &
3 4 &
2 3|1 4 9|1 4 9
Sol. |2° 3 4°|=|4 9 16|=|0 -7 -20
3 4 S5 |9 16 25| |0 20 -46



=1 -20

|20 -46
=(-7)x(-46)—(-20)x(-20)
=322-400=-78

Using properties of determinates prove that

3a+b

4a+b

6a+b

a+b 2a+b
2a+b 3a+b
da+b 4da+b

3,

2a+b 3a+b
Ja+b 4da+b
da+b 6a+b

a+b
Let A=|2a+b
4a+b

Sol.

Applying C, &C,=#C,, C,>C,- @,

a+2b

Applying C, - C,=C,, A=a’|2a+b
da+b

b +e
c+a’
a e b’

1 b+c
6. 1
1 a+b

c+a

b* ¥¢*
c+a

a +b

1 b+ec
LHS. =[1 c¢+a
1 a+b

Sol.

1-1 (b+e)—(c+a) (bz-i-cz)—((ﬁ

1 a+b a+b

0 b—a =g 0 b-a

1 a+b o +b° 1 wa¥b

0 1

=(b-a)(c-b)[0 1

1 a+b a +b

(@-0)6-9), .7
=(a-b)(b—c)(c+b—-b—a)

=(a—b)(b—c)(c—a) =R.H.S. proved

b+a
c+b

|

1-1 (c+a)j—(a+b) (cz+a2)—(az+bz) {

(b-

0 ¢c=b E-=b|=|0 (¢c-b) (c-

{ exparding by C,

a+b a a+b 1 1
A=|2a+b a al|=aa|2a+b 1 1
4da+b 0 2a da+b 0 2

a

a+2b
2a+b

2

2a

1 ,
l‘ =2a’(a+2b-2a-b)=2a’(b-a

D e
N o O

=(a-b)(b-c)(c-a)

>

a)(b+a)
b)(c+b)

a +b’

taking common (b=a)& (c=b)

from R,_and R, respectively



1 1+p l+p+g
7 2 342p 143p+2q|=1
3 643p 1+6p+3¢g
1+p 1+p+q
3+2p 1+3p+2q
6+3p 1+6p+3q

Sol.

b N -

1 1 1+p+g 1 p 1l+p+gq
=|1 3 14+3p+2¢q|+|2 2p 1+3p+2q
3 6

-

1+6p+3¢q| |3 3p 1+6p+3¢q
1+p+q
1+3p+2¢[+0 {' C—pC,
1+6p+3¢q

Il
fod =
AN L =

—

11 p 1 1 g¢g
+2 3 3p|+|2 3 2¢
36 6p| [3 6 3¢

Il
W =
N
— —

—

+0+0

N - O W N -

1
GG,
C,— C—€,

LA o SR T oS R - = R

= ‘ { Expending bt R

5=4=1

a+x y z

8. x a+y z :a%a+x+y+z)
X y @z

asx |y
Sol. LHS. =| x wa+y

X y &z

121

t

at+x+y+z y z

a+x+y+z a+y z

a+x+y+z y a+z

ta

| I
(a+x+y+z]l a+y

Il

z
1l » oz



0 =g O
R >R -R,
=(a+x+y+z)|0 a -a
R, >R, —R,
1 a+z ' v
Expanding by C,
—-a 0
={at+x+y+z
(a ¥ )a —-a
:az(a+x+y+z):R,H,S
X a a
9. |la x a:(x+2a)(x—a)l.
a a x
x a da x+a+a a a

Sol. Let A=la x >A=la+x+a x @ (Applying €, — C, +C, +Cy)

i x a+a+x a X
x+2a a 1 a a
>A=|x+2a x @ = A=(x+2a)]l x 4
x+2a a x 1 a
1-1 a=x a-aq
>A=(x+2a)[I-1 x-a a-x (Applying R, >R —R,,R, >R, —R,)
1 a b
0 a-x 0 0 a-x 0
=>A=(x+2a)|0 x-a a-x] = A=(x+2a)[0 x—a —(x-—a)| Takingout(x-a)from R and R,
1 a x 1 a X
0 —(x—a) 0 0 =1 0
=>A=(x+2a)(x-a)l0 1 -1 =A=(x+2a)(x-a)(x-a)l0 1 -1
| a X 1 a «x

=>A=(x+2a)(x-a)(x-a){I(1-0)} . A=(x+2a)(x-a)
x+4 2x 2x

10. 2x  x¥4  2x |=(5x+4)(x=4).
2x 2x x+4

x+4 2x 2x
Sol. Let A=|2x x+4 2x
2x 2x x+4

x+4+2x+2x 2x 2x
SA=[2x+x+4+2x x+4 2x (Applying ¢, > ¢, +¢, +¢;)
2x+2x+x+4 2x x+4

5x+4 2x 2x | . 2x

=A=|5x+4 x+4 2x :>A=(5x+4)1 x+4 2x
5+4 2x x+4 1 2x x+4




a—1

1-1 2x-x—4 2x-2x
=>A=(5x+4)|1-1 x+4-2x 2x-x-4 (Applying R, >R -R,, R >R, —R,)
| 2x x+4
0 x-4 0
=A=(5x+4)[0 -x+4 x—4| expanding along R,
1 2% x+4
5 A=fe) * . * =>A=(5x+4)(x-4) - A=(5x+4)(x-4)’
=(5x =(5x b= S A=(5x X =
-x+4 x-4
x+4 2x 2x
11 2x x+4 2x =(5x+l)(/1—x):
2x 2% x#A
x+A 2x 2x
Sol. 2x x+A4 2x
2x 2x  x=*A
Sx+4 2x 2x
=|5x+1 x+4 2x| {C, —>C +C,+C,
Sx+d 2x 2x
1 2x 2x
=(5x¥A)1 x+1 2x
1 2x x+A4
0 0 x=A
=(5x+4)[1 x+41 2x |{R >R-R
1 2x x+A4
a¥2a 2a%1 1
12. [2a#1 a+2 1|=(1-a)
3 3 1
a’+2a 2a+1 1 1 2a+1 a +2a
Sol. LetA= [2a+1 a+2 1| = A=|l a+2 2a+l [CeEl
3 3 1 | 3 3
1-1 2¢+1-a8 BaBH-2q-1
=>A=l1-1 a+2-3 2a+1-3 (Applying R, >R —R,,R, >R, -R,)
1 3 3
i a-1 a*-1 0 a-1 (a+1)(a-1)
=A=l0 a-1 2a-2] =A=|0 a-=1 2(a—1)
| 3 3 1 3 3
a-1 (a+1){a-1 S 1 a+1
= A= (@i :)&z(a-l)"[l1 }

2(a-1) 2



=A=(a-1)'[1(2-a-1)] =Aa=(a-1)(-a+1) . A=(1-a)
x x+y x+2y
13. |[x+2y x x+y =9y3(x+y)
xX+y x+2y «x
x x+y x+2y
Sol. LHS=|x+2y X x+y
x+y x+2y x
343y x+y x4+2y
={3x+3y «x x+y |{C, > C +C,+C,
3x+3y x+2y x
1 x+y =x+2y
=(3x+3y)[1  «x x+y [{C=C+C, +C;
1 x+2y x

o wv ¥y R+R~R
=3 0 -2 ’

(x+) il {R,+R,—R,
1 x+2y x =R R

=3(x+y)

y y’
=2y ¥
:3(x+y)_{y:+2y2}
=3(x+y)-3y° =9*(x+y)=RHS
3x —x+y —-x+z
14. [x-y 3y zb-y =3(x+y+z)(xy+yz+zx)
X—-z p=Z 3z

3x -—x+y =—x+%2
Sol. |-y 3y z-y

¥Rz j=g 3z
=X+ y=8Fz —Xx+y Xtz

=lx—ye3ymmy 3y z-y| $C—>C+C 10,
X—z+yp—z+3% y-Z 3z

X+y+z -X+z —-Xx+tzZ

=|lx+y+z 3y z=y

xX+ty+z y-z 3z
I —=X+¥y z—Xx
=(x+y+z)|1 3y z-y {tacing(x+y+z) common from x + y +z
1 y—z 3z
0 =x=2y =x¥y

=(x+y+2z)|0 2y+z —y—Zz{
1 y—z 3z

R —>R-R,
R, >R, - R,




~x-2y =X+

=(x+y+z) Sl expanding by C,
2y+z =y-—2z
el e

=(x+y+z) ¥ { C,—>C,-2C,
-3z —y-2z

=(x+y+z){—3x(—y—2z)—(—3z)(—x+y)}
=(x+y+z){3xy+6xz—3zx+3yz}
=(x+y+z){3xy+3yz+3zx} =3(x+y+z)(1y+yz+2x) =RHS

x ¥ z
15. [¥* y* Z|=nz(x-y)(r=z)(z-x)
x3 -}’3 23
¥ F £
Sol. LHS =|¥ »* 2
r §y &

1
=xyz| x y z| {taking x,y andZ common from C,,C, and C, respectively

0 0 1
0, 50, il

y—-z z
Y

=waysz| x-y
Foy? ot g

0 0 1

= xyz x—y Y-z z

(c)(et2) (-2)r4)
{taking (x—y),(y—z) and z—x common resection C,,C, &C,

=xyz(x-y)(y-z)| 1 [
X+y y+z Z:
L 0

:xyZ(x_y)(y_z) X+y Ytz

=x-y-z(x=y)(y-z)(p+z-x=y) =xpz(x=p)(y-z)(z=x)=RH.S
b+c a-b a
16. |c+a b-c¢ b|=3abe—-a’ -b -
a+b c-a ¢
b+c a-b a
Sol. LHS. =|c+a b-c b
a+b c-a c



2(a+b+c) O a+b+c

=| c+a b-c b [({R->R+R+R
a+b c—a c

2 0 1
=(a+b+c)|c+a b-c b| {taking (a+b+c) common from R
a+b c—a c
0 0 1
=(a+b+c)lc+a-2b b-c b| {C,—>C -2C,
at+b-2c c-a c
c+a-2b b-
a+b—-2¢c c—

=(a+b+c) g {expanding by R
a

=(a+b+c){(c—a)(c+a-2b)-(b—c)(a+b-2c)}

=(a+b+c){c’ +ea=2bc—ca—a’ +2ab—ab—b’ +2bc+ac+bc—2c}
:(a+b+c){~a2—b2 -’ +ab+bc+ac}

=—(a+b+c)(a® +b*+c* —ab—bc—ac)

=—(a*+b" +¢' —3abc) =3abc—a' —b'~c' =RH.S

b+ec |a a
4 b ‘c+a b |=4abc
¢ ¢ a+b
b+c a a
Sol. LHS. =| & «¢+a b | Applying R >R -R,-R
¢ ¢ a+b

b+e—-b—-c¢c a-c—a-c a-b-a-b

= b c+a b
iy e a+b
0 -2¢ -2b

b e+a b
¢ ¢ a¥b

Expanding determinant along R,

c+a b . b b ¢+a
~0 ~(22¢) !
c a+b ¢ a+b c 0
b b b c+
=0-(-2c) £ Sehe
¢ a+b ¢ 0

= 0+20{b(a+b}—2c}—2b{cb—c(c+a)}
= 2c(ab+bg —bc)— 2b(bc—r:3 —ca)

=2abc +2b*c - 2bc* —2b*c + 2bc + 2abe
=4abc=RH.S



a a+2b a+2b+3c
18. |3a 4da+6b 5a+7b+9¢ |=-a
6a 9a-+12b 1la+15b+18¢

a a+2b a+2b+3c
Sol. LHS. =|3a 4a+6b Sa+7b+9¢
6a 9a+12b 1la+15b+18¢

a a+2b a+2b+3c

=lo = S | 2 Ak
R, —R,—6R
0 3a  5a+3b e

Expanding by C,
a 2a+b
3a Sa+3b

=&

= a{(Saz +3ab)-(6a’ + 3ab)}
= .‘:a'{Sa2 +3ab—-6a’ — 3ab}

= ax(-—a:) =—a’ =RH/S

a+b+c ~-c -b
19. =¢ a+b+ec -a |=2(a+b)(b+c)(c+a)
-b —-a a+b+c
a+b+c —c -b
Sol. LHS =| -¢ a+b+c —-a
—-b —a a+b+c

a+b =b-c ~b
=la+b b+c —a {
-a-b b+c a+b+c

e L
B350 40,

E 1 -b

=(a+b)(b+ec)| 1 1 —a | { taking (a+b)&(b+c) common from C, &C,
-1 1 a%b+é
0 0 a+e

=(a+b)(b+c)[ 1 1 -a |[{R >R +R
=1 1 o+bEk

=(a+b)(b+c)(a+c) 11 : ‘ {expanding by R,

~(a+b)(b+c)(a+c)(1+1) =2(a+b)(b+c)(c+a)=RH.S
a b ax +by
20. b c bx+cy|= (bz -ac) (ax +2bxy+cy:)
acx+by bx+cy 0



a b ax+by
Sol. Let A=| b ¢ bx+cy
ax+by bx+cy 0
Applying R — xR, and R, > yR,, we get
ax bx  ax’ +bxy
A=—| by ey by+oy
ax+by bx+cy 0
Applying R, > R, - R - R,
ax bx ax’ +bxy
A by ¢y bxy+cy®
0 0 —(4:1!;!\'2 +2l>xy+cy3)
Now expanding along R,, we get
ax bx|

bl rnimo) [

1}:

= —%-(a}r3 +2bxy + cyz)(acxy—bgn')

:(.‘:mr2 +21).t'y+:,y3)(b2 —ac)
a b’ &
21, |(a+1) (b¥1)° (c+1)’|=—4(a-b)(b—c)(c-a)
(a-1) (b-1) (c-1)
a b i
Sol. Let A=(a+1)’ (b+1) (c+1)

(a=1)" (b=1)" (c-1)

a b ¢’

> A=|(a+1)’ —a* (b+1) - (c+1)’-¢’| (Applying R, >R, -R, R—>R,—R)

(a- l)2 =g (b~1): - (c—l): -

a3 b:! c..-' aZ bz c.!
= A=|2a+1 2b+1 2e+1| =A=2a+1 2b+1 2c+
—2a+1 =2b+1 =2c¢+1 2 5 2

a’ b’ Ve

=A=22a+1 2b+1 2c+1
1 1 1

a N - ¢’

(Applying R, > R, +R,)

=A=2[2a+1-2b—-1 2b+1-2¢-1 2¢+1| (Applying C, ->C,~C,,C, >C,~C,)

1=1 11 1



(a—b)(a+b) (b—c)(b+c) ¢

=>A=2| 2(a-b) 2(b-c) 2¢+1
0 0 1
a+b b+c
::>.&=4(a—b)(b—c)|:l ; ; ] :>A=4(a—b)(b—c)[a+b—b—c]

=>A=4(a-b)(b-c)(a-c) .. A=—4(a-b)(b—c)(c-a)
(x-2) (Jf—l)2 **
2. |(x-1)° & (x+1)7|=-8
X (.7r+l)3 (x+;?,)2
(x_z]: (J‘f—l)2 x*
Sol. Let A= (x_])3 2 (x+1)2'
X (x+1) (x+2)2|

(x-2)"+a?  (x+1)° ¥

=|(Jr—1)2 +(JH—1)2 ¥ (Jr+l)2 [Applying C, - C, +C;]
o +(x+32)2 (Jc+1)1 (J\r+2)2

2x’ —4x+4 (x-1)’ 3

=| 2¥%2 X (x+ l)2

20 +ax+4 (x#l) (x+2)

3

¥ -2x4+2 [x-Iff *#
=2 =1 = (Jr+1)2 [Taking common 2 from C, ]
+2x+2 (x+1)° (x+2)

L
—_—
=
|
=

3
-
b

=21 (x+1) [Applying C, - C, -C,]

—
=
_l_

=

1)

—
-
+
(8]

S

x?

=2(0 ¥ —(x-1)  (x#l) ¥ [Applying R, >R, ~R, and R, —> R, - R]

._.
et
-

I
—

L5

0 (x+1)'=(x-1)° (E=+2) -2
o Pl - _lex-1) 2xa _ el 2641
|(x+l): -(xwl): (x+2): -x’ 4x  4x+4 x  x+l

=8[2x" +2x—x~1-2x*—a| =8x(-1)=-8



(m+mr)2 Fom
23. (nr+;r')2 m’ !n=(!-m)(m-n)(n-—!)(f+m+n)(!3+m3-Hr:)

(/ +m)3 w Im

l(m + n): F mn (m+ n): +F=2mn I mn
Sol. Let A=|(n+ !)2 m In| = A=|(n +a")2 +m*=2In m’ In| (Applying ¢, >¢, +¢,—2¢,)
(I+m) n* Im (I+m) +n*~2lm n* Im
Psm+w I mn 1 F mn
SA=|\Fem’+n’ m' In| SA=(P+m’+0*)l m* In
P+m’+n n Im 1l n* Im

1-1 F-m" mn=In
SA=(P+m’ +w)I-1 m’ -’ In=Im| (Applying R.—>R R, &R, >R, ~R;)

-

1 n Im
* 0 (I-m)(I+m) -n(I-m)
:&:(!3+m"+n3)0 (m—n)(m+n) —I(m—n)

1 n ml

0 I+m -n
:>&=(12+m2+nz)(1-m)(mvn)0 m+n =l

1w ml

SA=(F+m’ +n) (!—m)(m—n){l }

A (F+m3+n )(I m)(m— n( = —m!+mn+n:)

l+m —n

m+n -l

Y

Il

:A=(F+m +n )(f m)(m— n)(n ~I? +mn— m!)
=A =(13 +m’ +n“)(!—m)(m—n){n(n*r')+m(n—l]}
: A=(I—m)(m-n)(a*:r-ﬂ’)(»"-!-mrM:)(!2 +m’ +n:)
(Jb+c)2 a  be
24. |(c+a) b eca|=(a’+b’+c*)(a-b)(b~c)(c-a)(a+b+c)
(a:htb)2 ¢t ab
(b+c)2 a be
Sol. LHS = (c+af]2 b ca
(a+b) ¢ ab
b*+c*+2bc & be

=l +a* +2ac b ca
a +b*+2ab ¢ ab



25.

Sol.

26.

Sol. Replace C, by C,~bC,, C, by C,+aC, and take (1+a*+5°)

a+b*+¢* a be
ca|{C +C,+C,-2C,
a+b’+c ¢ ab

=|la*+b*+¢ B

1 a be
=(az+b2+c2) 1 b° ca
1 & ab

0 a-b" bc-ca
=(af+b3+cz)0 b*-¢* ca-ab

{&+&—&
1 c’ ab

0 (a-b)(a+b) —=(a=b)
= (a: +b’ +cl) 0 (—c)(b+c) =-a(b-c)
1 é ab

0 a+b -¢

R+R,~R,

=(a-b)(b—c)(la2+b2+cz) 0 b+c -a| {taking (a—b)(b-c) common from R &R,

1 ¢ ab

_ : T
=(a-b)(b=c)a’ +b" +¢ . i

( ) b+c -a
=(a=b)(b—c)(a’ +b* +¢ )(va —ab +be+c*)
=(a-b)(b—c)(a’ +b* +¢*)(c* —a* +bc—ab)
=(a-b)(b—c)(a’ +b*+c){(v=a)(c+a)+b(c—a)]
=(a-b)(b—c)(c—a)(a +b* +c*)(c+a+b)

=(a=b)(b=c)(c-a)(a+b+c)(a’+b* +*)=RH.S

b a’ a
b’ c+a b* |=4a’b’c?
¢ ¢’ a +b
i Vo a
LHS=| »° ¢ +a b’
¢’ ¢ a’+b
1+a° - 2ab -2b
2ab 1-a*+b>  2a  |=(1+a*¥b)
2b —2a 1-a* =%

1 0 —2b
that A=(1+a’-’ +b3)‘ 0 1 2a
b —-a l-a-F

{ expanding by C,

common from each C, and C,, so

1



1
Replace R, by R, —bR to get, A:(l+a3+b3)3 0
0

EN A:(1+a3+b3):(l—a3’+b:+2a:):(]+a2+bz)

0 -2b
1 2a
-a I=a+d

3

a b-c c+b
27. la+e b c—a:(a+b+c)(a3+b3+c3)
a-b a+b ¢
a b—¢c c+b
Sol. Let A=la+c b c-a
a-b a+b ¢
a’ b -bc c*¥bc
3A=%c-a3+ac b’ ¢’ —ael (Multiplya,b,c in ¢.¢, & ¢, and dividing by abc)
o a’—ab ab+b* c’
a* ¥ ¢ B -bec " +be
::»A:% a’+b*xé¢ B F-ac (Applying ¢, > ¢, +¢, +¢3)
2 +b +¢? ab+er ¢
1 b*=bc ¢ +bc
:>A=L(a3+b3+cz) 1 b’ ¢’ —ac
abc > "
1 ab+b" e*
| 1-1 b -bec-b> ¢ +bc—c* +ac
::>A=T(a3+b2+c2)1—1 b’ —ab=b’> ¢ -ac—c* | (ApplyingR >R -R,R, >R -R’
e 1 ab+b* c
: 0 —bc bc+ac i ko Al
5 2 2 s > —=oc
::>A=—(a3+b' +c’)0 —ab —ac — A:—(a"+b"+c‘) 1
abe " . abc —ab -ac
1 ab+b c
1 5 5
= A=—o/(a’ +b> ¥’ )| 1(=bc)(~ac) +ab(bc +
abc(a c )[( c)(~ac)+a ( c ac)]
:A:JE(az«Fb: +c3)[abc:+ab"“'c+a:bc:| :A:ﬁ(a3+b3+cl)(abc_)(c+b+a)
A:(c;'+cfs»+f:)(a2 +b° +c'3)
b’¢* bc b+e
28. |c’a® ca c+dal=0
ab® ab a+b
b’c® be b+c

Sol. Let A=|c’d’
a;-‘bﬁ

ca c+a|. Multiplying a, b, ¢ with
ab a+b

R.R, & R,.



ab’c’®  abc a(b+c) be 1 a(b+c)

= A:% bc*a’ abc b(c+a) :@ ca 1 b(c+a)| (Applying ¢, >¢ +c;)
B b abe c(a+b) @ ey 1 c(a+b)
ab+bc+ca 1 a(b+c) 1 1 a(b+c)
= A=abc|ab+bc+ca 1 b(c+a)| = A=abc(ab+bec+ca)|ll 1 b(c+a)|=0
ab+bc+ca 1 c(a+b) 11 c(a+b)
(b+c)  ab ca
29 ab (a+ c)z be |=2abc(a+b +c)3
ac be (ame)2
(b+c)2 ab ca
Sol. A=| ab (a'+r:)2 bc
ac be (a+b)2
() .

a

=abc| a @ c {taking a,b & ¢ common from R, R, & R, respectively

g 5 B
c
(b+c) & a’
=| # (c+a) ¥ |{R —aR,R, —>bR,R, —>cR,
c’ ¢’ (a+b):
(b+c)” a—(b+c) a*=(bxc)
Replace C, by C,—C, and C, by C,-C, sothat A=| 5’ (r::*+a)3 -b 0
¢ 0 (a+b) —¢
Take (a+b+c) common from C, and C; to get
b*+c*¥2c a-b-c¢ a-b-c
A=(a+b+c) b’ cra—bk ¢
B 0 a+b-c
2bc —2c =2b
Replace R by R —R, —R, toget A=(a+b+c)’| b c+a-b 0
¢ 0 a+b—c

Replace C, by C, +%C1 and C; by C, +lC] to get
¢



A=(a+b+c)’| b

=2bc(a+b+c) (@’ +ab+ac+bc—be)=2abc(a+b+c)

b>—ab b-c bc—ac

30. ab—a’
bc—ac c¢—
b’ —ab
Sol. Let A=|ab—a’
be —ac

3A:(b—a)2 a

a-b b —abl=0

a ab-a’

b—c¢ bc—ac b(b—a)

a-b b —ab| =A=l|a(b-a)

c—a ab-a ¢(b-a)
b—=¢ c¢ b—c
a-b b :>A=()‘Er—a]1 a-b
c=a d c—a

b—c
a-b

c—a

¢(b-a)
b(b-a)
a(b-a)

=>A=(b=a) .0
FA=0
—a(.‘.‘r2 +c —a:)
31. 24’
2a°
—a(53 +c —az)

Sol. Let A= 2a°

a +b +c’
= A=(abc) a’ +b* +c?
a’ +b* ¥¢’

= A=(abc)(a® +b* +¢*)

= A=(abc)(a’ +b" +¢°)

26

—b(c* +a’ —b’)

(*+ C, &C, are identical)

263
2

2b° —c(az +b —(:3)
2 2c*
-b (c2 +a’ —bz) 2
2b° —r:(‘a'2 +b
2b° 2¢?
—(c2 +a wbz) 2¢°
2b° —(a* +b* -
2b° 2¢°
=q mhte o’ g’
25° E-F-F
1 2b° 2¢*
1 ¥-ad’-¢° 2c”
1 2b° e, L

1-1
k=1

2 B i
b —-a —c*-2b°

] 2h° ¢

=2bc(a+b +c)2 {(a +c)(a+b) —bc}

=abc (cf +b° +c1)3

(Applying ¢, > ¢, +¢, +¢;)

26 — 2

2 - +ad’ +b

_a2_b.‘.

|

Applying R >R - R,

& R—>R,—R

(Applying C, - C, -C,)

|



0 a+b+¢f

0

:>A:(abc)(a: +h +03) 0 —(a3 +5 +c*3) a +b* +¢*

1

2b°

&t =

x—3 x=-4 x-o
32. |x-2 x-3 x-pf|=0 where a,f.y arein AP
x=l x=32 @Toy
x=3 x=4 X—a
Sol. LHS =|x-2 x-3 x-f
x—1 x—-2 x—yp
1l x-y x—«
=1 x-3 x=B|{C ->C -G
1 x-2 x-»
0 #1 P«
—> R -R,
=0 -1 y=8 {};’1 1:;) ]é
_) e,
} ¥-2 x-y - .
-1 f-«a
- expanding by C
1y {expanding by C,

=<yEp+f-a =2f-a-y

=2f-(a+7)

=2p-28 {.:a Pandyarein AP .2Ba+a+y

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

33. (a+2)(a+3) a+3 1|=-2

_(a+3)(a+4] a+4 1

(a+1)(a+2) a+2
Sol. LHS =((a+2)(a+3) a+3
(a+3)(a+4) a+4

(a+1)(a+2)

(a+1)(a+2)

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

(a+2)
= (a+2){a+3—a—1} a+3—-a-2 0
(a+3){a+4—a—2} at+4-a-3 0

(a+2) 1

1

=|(a+2)(a+3)—(a+1)(a+2) (a+3)—(a=2) 1-1
(a+2)(a+4)-(a+2)(a+3) (a+4)—(a+3) -1

|

R] _)R_a*‘R:
R,~>R.~R



34.

Sol.

2(a+2) 1
2(a+3) 1

{expanding by C,

:2(a+2)—2(a+3) =2a+4-2a-6
=-2=RHS
x x¥ x'-1
If x£y=z and|y »° y*-1|=0 provethat xyz(xy+yz+zx)=(x+y+z)

z ¥ -1

(3]

¥ & -3
y ¥y y'-1=0
¥ = =]

x ¥ x |x ¥ 1
=y ¥ ¥y ¥ 1=0
z z g4 |2 2 1

= A, - A, =07(&) @)

3 ¥
=x-y-z|l y* 2

1 zF 22

-_ 1 3—

g x.« 2 x: yJ {Rl _>Rl _Rz
:x-y-z y‘_.g y'._-v

1 2 . R, >R, - R,

0 (x—y)(x+y) (x—y)(x:+xy+_y3)
=x-y-z|0 -z)(y+2) (y—z)(y3+yz+z:')

1 z* 7

0 x+y x +xy+)°
=xyz(x-p)(y-2)|0 ¥z ¥ +yz+z

3

1 =z z
{taking (x=y) and (y—z) common from R and R, respectively

=xyz(x-y)(y-2) i x:+xy+y: {expanding by C,
y+z Yy 4yz+z

:;1(_];:(;\'—y)(y—::){(JH»J,’)(y2 +yz+zz)*(y+z)(x1 +xy+y2)}
=Wz(x—y)(y—z){xy: +XVZHXT Y Yz Xy -xy -y —x:z—)gvz—yzz}

= xyz(x—y)(y—z){xz: -x'z+yz’ —)a’g}



=0z (r=2)(r - (z-2)+5( )]

=xyz(x=y)(y-2){xz (2~ x) + ¥ (2= ¥)(z +x)}
=xyz(x-y)(y—z)(z—x){xz+yz +xy}

=.\yz(x—y)(yvz)(zvx)(xy+yz+zx) (1)
¥ % ]
A,=ly ¥y 1
7z & 1
x—y x -y 1-1
2 lag R - R -R,
=>A=|y-z y-z 1-1} 3
- ; R, R, =R,
z 4

x—=y (x~—y)(x2+xy+y2) 0
S>A=ly-z (y—-z)(y:+yz+z:) 0

z z |

1 X+xp+y° 0
= A, =(x=y)(y-2z)|1 y'+yz+z° 0| {takin (x—y) and (y-z) common from'R;and R,

3

2 z 1

= A, =(x=y)(y=2) : ; :i:i {taking by C,

=.A, =(.!r—y)(y—z){y2 +yz+zi-x’ —xy—yz'}

=5 Al=(x—y)(y—z){(z—x)(z+x)+y(z—x)}

= A= x—-9)(y=2)(z—x)(x+y+2) ... (iii)

From (i), (i1) and (iii) we have
z(x—-y)(y—z)(z-X)(xy+yz+2x)—(x-y)(y—2)(z—x)(x+ y+2)=0
= (x=3)(y=2)(z-x) 0z (w+yz+20) ~(x+y+2)] =0

= xyz(xy +92+2x)—(x+ y+z)=0

= xyz(xp+ yz ¥2x) = X+ y¥z
1 a*+bc a
35. Provethat (1 b°+ca b'|=—(a-b)(b—c)(c=a)(a’ +b +c*)
1 ¢+ab ¢
1 @+bec @
Sol. LHS =|1 d+ca ¥

1 ¢*+ab ¢

R >R -R,
R, >R, -R,

=10 b —c*+ca—-ab b -¢°
3

0 @-b*+bc—ca o -b {

0 c?+ab ¢



0 (a-b)(a+b)-c(a-b) (a—b)(cf +ab +b2)

=0 (b—c)(b+c)—a(b-c) (b—c)(53+bc+ci) {

3

tyaking (a—5) and (b-c)
N common from R, and R,
1 ¢ +ab c )

0 a+b—c a* +ab+¥h*
=(a-b)(b-c)|0 b+c—-a b +bc+c’
1 ¢ +ab c

:(a—b)(b—c) a+b-c a:+ab+b:
b+c—a b +bc+c

=(a-b)(b—c)i(a+b- c) b‘ +bc+c) (b+c—a)(az+ab+b3)}

:(a—b)(b—c)
=(a-b)(b—c){ac' - —ca’ =bc+a’ +ab3}
=(a—b)(b—c){—cz (¢c=a)-a’(c—a)-b (c—a)}
=(am-b)(ifzr—«r:)(c—a)(—a3 —~b* —r::)

=H(a—b)(i'y—c)(c—a)(a3 +b° +cz)= RH.S

ab’ +abc+ac ¥ ¥b’c+bc’ —bc
—a*b—ab® - b —ca’ —abe—bc+a’ +a*b¥ab’

Without expanding the determinant prove that

1 a be 1 @ &
36, |1 b cal=|1 & &b
1 ¢ ab 1 ¢ ¢

1 a bc
Sol. LHS. =|1' b ca
1 ic ab

a a abc||K —>ak

=—I|b b abc|{R, >bR,
abe 5 i
¢ ¢ abc| R —>cR,
" a a 1
=2Xlp b 1 {taking abc common from C,
abe . ’
& & 1
a a 1 a 1l a
=6 b 1=-|b 1 & |{R, &R
& & 1 & 1L &




=1 & &|=RHES

1 a a 1 be b+c
37. |1 b b |=|1 ca c+a
1 ¢ ¢ 1 ab a+b

1 bec b+c
Sol. A=|l ca c+a
1 ab a+b

Applying C, = C, —(a+b+c)C,, weget

1 be -a
A=|1 ca -b
1 ab -e

Applying C, <> C, weget

1 a be
A=|1 & ca
1 ¢ ab
Applying R —aR R, —> bR, R, —cR,
a a abe
A =%- b ¥ abd
e & dba

Taking abe common from C,, we have

g a | 1 a a
A=|b b Il=|1 & b
¢ e 1 |11 & ¢

1 a @l| |1 be b+c

Hence,|l & b°|=|1 ca c+al Proved
1 ¢ | |1 ab a+b

x =6 -l
38. Showthat x=2 isarootoftheequation |2 -3x x-3[=0
-3 2xd P24x
x -6 -l
Sol. Let A=|2 -3x x-3
-3 2x 2+x
x —6 -1

Putting x=2 in| 2 -3x x-3| we have
=3 2% 2+4x



2 -6 -1
A=|l2 -3x2 2-3
-3 2x2 242
2 -6 -1
A=12 -6 -1
-3 4 4
Here R identical R,
=.A=0
E 6 =i
Hence x=2 isarootof theequation | 2 -3x x-3|=0
=3 2x 2+x

Solve that following equation

1 x ¥
39. 1 5 b |=0
1 e &

Sol. 1 b b

1 X X
=10 b-x b —x° {
=X

R, >R,—R
R, »Ry—R

0 e=% &

i x X
={0 b=x (b—x)(bl+bx+x2)
(

0 c-x (c-x) c:+cx+x3)

1 x ¢

=(b=x)(c-x)[0 1 (1‘)2 +bx+x3) {taking (b—x) and (¢—x) common from R, & R, res
0 1 (F+ex+x’)

1 bZ : =
e b_x+x! {expanding by C,

(e T
= (b=x)(c-x)(c* +oxax® - - b=

=(b—x)(c- .\')[(c ~b)(c+b)+x(c —bn

=(b—x)(cﬁx)(c-b)[c+b+x]

= (b-x)(c-x)(c-b)(c+b+x)=0



=x=} orx=e€ or x=-(b+c)

x+a b ¢
40. a x+b ¢ |=0
b b s
x+a b ¢
Sol. a x+b ¢
0 b xX+c
x+a+b+c b ¢

Il

x+at+b+e x+b ¢ |{G=C +C,+C,
x+a+b+c b x+c

1 b c
(x+a+b+c)|l x+b ¢ |taking (x+a+b+c) common from C,

1 b x+c

0 0 —X
=(x+a+b+c)|1 ¥+b x+c {R3—>R3—R
1 b x+c
1 x+b

=(x+a+b¥c)(—x) -

:(x+a+b+c){—x(b—x—b)}:xl(x+a+b+c)

x+a b ¢
a x+b ¢ |=0

a b xX+c
= x’ (x+a+b+c):0

= x=0 or x=—(a+b+c)

3x—-8 3 3
41. 3 3x-8 3 |=0
3 3 3x-8
3x-8 3 3
Sol. 3 3x=38 3
3 3 3x-8

3x-2 3x-2 3x=2
=l 3 3x-8 3 |[{ROR+R+R,
3 3 3x-8
1 1 1
=(3x-2)|3 3x-8 - {taking (3x—2) common from R,
3 3 3x-8



0 1 1
0 3x-8 3
=3x+11 3 3x-8

=(3x-2) {C, > C,-C,

=(3x-2)(-3x+11) {expanding by C,

1
3x-8
=(3x-2)(11-3x)(3-3x+8)
=(3x-2)(11-3x)(11-3x)

=(3x-2)(11-3x)’

3x-8 3 3
3 3x-8 3 |=0
3 3 3x-8

s (3x-2){-38) =0

2 11
=>X=— Oor x=—
3 3

x#=k 3 5
42, 2 xE2 5 (=0
2 3 x+4
x+1 8 5
Bol. | 2 =+2 5 A
2 3 x+4
x+9 3 5
=jx#9 x+2 5 |{C, —>C+C,+C;
x+9 B x+4
1 3 5
=(x+9)[1 x+2 5
1 3 x+4
, J 5
=(x+9)|0 x-1 0 |[{R>R-R
1 3 x+4
¥} 3 5
=(x+9)|0 x-1 0 [{R, >R -R
0 0 x-1

=(x+9)(x~1)" {expanding by C,

x+l 3 5
2 x+2 5
2 3 x+4

= (x+9)(x-1)" =0

=



43.

Sol.

44,

Sol.

= x=-9 or x=1

x 3
x Z2l=0
T & %
¥ 3 7
2 x 2
T & =x
9+x 9+x 9+x
= 2 % 2
7 6 X
1 1 1
=(9+x)|2 ¥ 2|{R >R +R ¥H
g b, E
0 1 1
=(9+x) # Bric, »C€ -C,
7-x 6 x
1 1 .
=(9+x)(7-x) y {expanding by C,
X
:(9+x)(7—x)(2—x)
3 7
12 x 2|=0
Z & =

= (9#x)(7=x)(2-x)=0

=5 Y2 Oorf ¥= 1 ar x==9

x -6 -1
2 -3x x-3|=0
-3 2x x+2

x =6 -1

Let A=|2 -3x x-3
-3 2x x+2

x—2 3x-6 3—-x-1

=A=| 2 =3¢ =3 |{R>R-H&

-3 2x x+2

x-2 3(x-2) —(x-2)
= A=| 2 3% (x—3)
-3 2x  (x+2)




45.

Sol.

1 3 -1
A=(x-2)[ 2 -3x x-3| {taking (x-2) common from R,

=3 2% Xx42
1 0 0
=>A=(x-2)| 2 -3x-6 x-1|{C,—>C, +C,
-3 2x+9 x-1
1 0 0
= A=(x-2)(x-1)| 2 -(3x+6) 1| f{taking (x—1) common from C,
-3 x+9 1
-3x-6 1
= A=(x-2)(x-1) -

= A=(x-2)(x-1)(-3x-6-2x-9)
= A=(x=2)(x-1)(-5x-15)
= A= -—5(x- 2)(1' - 1)(x + 3)

x -6 -1
2 =3x x-3|=0
=3 2x x+2

.‘.—5(x—2)(x—1)(x+3)=0

= x=1 orx=2 orx=-3
a b-=e c+b

Provethat |a+c¢ b c—a =(a+b+c)(a:+b2+r:3)
a-b b+a ¢

a b—¢c c+b
Let A=la+¢ b c¢—a
a-b a+b ¢

Apply C,=aC; C, =bC,; C, =cC; and divide the A by abec, we get

a b’ -bc ¢ +be

A = a’+ac b E=ac
abe| :
a—ab ab¥bh® &

Applying C, =C, +(, +C,, we get

a+b+¢& b —be ¢ +be
l 2 3
zi\'——T-al+bz+c2 B ¢ —ac
aoc 2 3
a+b+ct ab+b? c’

. |1 B =be +be
a +b +c 5 P
=—|1 b c-ac

1 ab+h* c?

== A
abc

Applying R =R, —R, and R, =R, —R,, we get



e e o -bc  bc+ac
a +b +c
=—|0 -bc —ac

1 ab+d’ ¢’

= A
abe

a+b+c’
abe

= A [1{abc: +ab (bc+ac)}]

" a+b +c’

= A [abc‘3 +ab’c+ a:bc]

abc
_a'+b +¢’
abc
= A:(a3 +b° +cl)(a+b+c)

EXERCISE 6 C (Pg.No.: 269)

1. Find the area of the triangles whose vertices are:
(i) A(3.8),B(-4.2) and C(5,-1) (i) A(-2.4),B(2,-6) and C(5,4)
(iii) A(-8,-2),B(-4,—6) and C(-1,5) (iv) P(0,0),0(6,0) and C(4,3)
(v) P(1,1),0(2,7) and R(10,8)

Sol. (i) A(3,8),B(-4,2) and C(5,-1)

= A xabc(c+b+a)

A(3,8)
= 1 : 3 8 1
Areadf A=—lx, y, 1f=—|-4 2 I
£ 51 5 4 ] C(5.-1)
Applying R, >R, ~R, R, >R ~R, Hics2)
3 8 1 -
A3 SYE Q== =-1-(63+12)=l(75)=37,5 sq. units.
212 9| 2 2
=8 -1148 0
(ii) 4(-2.4),B(2,-6) and C(5,4)
L 1 1—2 4 1 A(-2,4)
AreaofA:E ¥ ¥ ll=s=|2 -6 1
x5y 1 5 4 1 C(54)
Applying R, R, -R, R, >R - R B(2,-6)
2 4 1
1 1

A==[2+2 -6-4 0O|==
2 2
542 4-4 0

(iii) 4(-8, -2), B(-4, -6), C(-1,5)

4 —10‘

- :%(0+70]:35 $q. units.

A(-8,-2)
x g 4 ; =8 =X i
Area of A:—;- £ T | % -4 -6 1
s y 1| T|-1 51 C5L9)
B(-4,-6)

Applying R, > R,-R, R, >R,-R,



-8 =
1 1|4 4| 1 ;
A=—|-4+48 —6+2 0|=— _ :5(28+28):28 $q. units.

-1+8 542 O
(iv) P(0,0),0(6.0) and C(4,3) P(0.0)
n » 1 0 01
Areaof/_\.:-;- 5 ¥ 1=%6 01
x » 1 T[4 31 S
1l6 o] 1 : i
:E|4 3|:E(18—0):9 $q. units.
v) P(11),0(2.7) and R(10.8)
x » 1 | M A P(L1)
Iﬂ\reaa::ofﬁ\.:-;-ﬂr2 ¥s 12% 2 71
x o 1| 1o 81 R(08)
Applying R, 3R —R, R, >R -R 0(2,7)
a=tli o é—ll' D[ 3= =2(47) - Areaof 8= squuiits
_29_?0_297_2 =5 - Areao -—2sq.un.

2.  Use determinants to show that the following points are collinear.
(i) 4(2,3),B(-1,-2) and C(5,8) (ii) A(3.8),B(—4.2) and C(10,14)
(iii) P(-2,5),0Q(~6,~7) and R(-5,-4)
Sol. (i) A4(2.3).,B(-1-2) and C(5,8)
-

2 3 1

-3 -5

Applying R, >R, -R, R, >R, - R, A:l -3 <5 0 :%' ‘
3 5 0

A =0. Hence, the given points are collinear.
(i) A(3,8),B(—4,2) and €(10.14)
308 1
A= & -4 2 1
2
10 14 1
Applying R, >R, - R, R, >R, - R,
3 8 1
1 -7 =6| 1 ; Z 2
A= 5 -7 -6 0= —| N ‘ = E(—42 +42)=0. So, the given points are collinear.
7 6 0

(iii) P(-2.5), O(~6, -7), R(-5, -4)




1—2 5 1
A=—|-6 -7 1

2
-5 -4 1
Applying R, >R, -R, R, >R -R
-2 5 1
1 1|-4 =12 1 . . s
A=—|4 -12 0 =—2— - =E(36—36)=0.Hence, the given points are collinear.
-3 -9 0

3.  Find the value of k for which the points 4(3,-2),B(k,2) and C(8,8) are collinear.

Sol. Since, the given points are collinear.
A=0

3 21 . " -

¢ 2 1l=0 A(3,-2) B(k,2) (C(838)

8

8 1

1
= —
2

Applying R, > R,~R, R, >R, —R

B - i
k-3 4
k=3 4 0[=0 =" " =0 =10(k-3)-20=0 = k-3-2=0 =k=5
5 10 0

4.  Find the value of & for which the points P(5,5),0(k.1) and R(11,7) are collinear.

Sol. Since the given points are collinear.
A=0

5
k
1
R, 3R, -R; R >R —R

3 1
1 * * *
S|k 1 1f=0 P(.5)  O(kl) R(L7)
g 1

—

B 51
k-5 -4
k-5 -4 0|=0 :>‘ |=o = 2k-10+24=0 = 2k+14=0 = k=-7
6 2 0

5.  Find the valueof & for which the points A(1,—1),B(2,k) and C(4,5) are collinear.

Sol. Since the given points are collinear.

A=0

; I -1 1

—12 k£ 1{=0 > - «

2 P AQL-) B@KE) C@5)

Applying R, > R,-R, R, >R -R
1. =1 i
1 k+1 0|=0 3‘
3 6 0

1 k+1

3 =0 =6-3(k+1)=0 = k+1=2 k=1




Sol.

Sel.

Sol.

Find the value of & for which the area of A ABC having vertices 4(2,-6),B(5,4) and C(k,4) is

35 sq units.
% <& 1
A:%S 4 1
k4 1
Applying R, >R, —-R, R, >R -R
’ A4(2.-6)
2 -6 1
1 3 10 301
35=—| 3 10 0 :>i35_x2=k 5 =10
k-2 10 0 C (k,4)

5.4
= 35x2:10(3—k+2) =+ T=5 ik 264

Taking +ve sign, 7=5-k —>k==2; Taking-vesign,—-7=5-k = k=12,
Hence, A =-2_12

If 4(-2,0),B(0;4) and C(0,k) be three points such that area of AABC is'4 sq. units, find the value
of k.

lx, » 1
A:E e v, 1
y 1 A(=2,0)
|2 0! 41
:>i’4=5 0 4 1 :>i8:—2k T’ :>J_r4:—(4—k) C(0,k)
0 & 1 B(0.4)

Taking +ve sign, 4=—-4+k = k=8

Taking —ve sign, 4=-4+k — k=0.Hence, k=0, 8

If the points A(a,0),B(0,5) and C(1,1) are collinear, prove that l+%: 3
a

Since the given points are collinear.
A=0

1o A@0)  BOb) CQD

1
Applying R, > R,-R, R, >R -R
a 0 1
-a b 0|=0 =
l-a 1 0

L
2

- O O
L

b
1‘:0 =-a-b(1-a)=0 = -a-b+ab=0 =a+b=ab
a

Dividing both side by ab, i+i=l = l+l=l. Hence, i+l=1 proved.
ab ab b a a b



