FYJC - MATHEMATICS & STATISTICS

HIGHLIGHTS
v Solutiow to- all questiowy

v solutions are put inw way

the student is expected to
reproduce iw the exam

taught n the clasy room
the same way asy tThe
solutionw are put up here .
That makes the student to-
easily go thwough the
solutionw & prepare
Wimy/herself whenw he/she
sity back to revise and
recall the topic at any
givew point of time .

lastly, of student duwe to
some wnavoidable reasowy ,
has wissed the lecture
will not have to ruw here
and  there to  update
his/her wnotes .

however class room
lectuwres are muwst for easy
passage of wnderstanding
& learning the winuwest
detaily of the givew topic

PAPER - |

DETERMINANTS

Compiled & Conducted @ JKSC



Q SET -1 PROPERTIES OF DETERMINANTS
CRAMER'S RULE

Q SET -2
o1. x-y*+3z=9 WITHOUT EXPANSION
X ty+z =6 SHOW THAT
X —y+z =2 SS: {1,2,3} 01. : : «
1 X x2 =0
02. xX+ty+z = 6 1 x2 x3
X —y+z = 2
2x +y—-z = 1 SS: {1,2,3} 02. X + a x+b X+ C

y + a y +b

<
+
9]

1l
o

03. X—y+z z+ Db z+C

1l
N
N
+
(0]

2x+y -3z = 0
X+y+z = 2 SS 1 {2,-1,1} 03. Xy ox*y X
zZ-X Z+ X z =0
Y-z y+z Y
04. x+ vy +z = 2
x+2y +z = 1
04 -b b-c c-a
Sx+y+z = 6 SS . {1,-1,2}
-cC c-a a-b =0
c-a a-b b-c
05. 1 + 1 + 1 =2
X y z
1 -2+ 1 =3 05. 1 a b+c
X y z 1 b c+a =0
2 - 1 + 3 = -] 1 c a+b
X y z SS {1.-1.2}
06. 1 1 1
X y z =0
06. sinx+cosy+tanz = 3 y +z 7+ X X +y
2sinx + cosy + tanz = 4
3sinx + 4cosy — 2tanz = 5 07. 1 Xy z(x +y)
SS:+ {™/2.0, ™4} 1 yz X[y + z) =0
1 ZX y(z + x)
07. 5eX+ 410910y —3vz = 1
4eX +310910Y — 2\z = 2 08. xa yb zc X y z
eX + 200919y — Nz = 1 a2 b2 c?| = a b c
SS{0O0, 100,16} 1 1 1 bc ca ab
09. Ip mqg nr | m n
08. sum of 3 numbers is 2 . If twice the p2 g2 2 = o q r
second number is added to sum of first and 1 1 1 ar pr pq
third we get 1 . On adding sum of second
and third number to 5 times the first number 10. |bc @ a? 1 a2 g3
we get 6 . Find the three numbers ca b b2 | = 1 b2 p3

S {1.-1.2} ab ¢ c? 1 c2 ¢3



1. |1 x2 X3 yz X x2 03. |1 a bc

1 y2 y3 - X7 y y2 1 b cal = (a-Db)(b-c)(c-a)
: o2 o3 Xy , ;2 1 C ab
04. | a b c
12. + + +
X +y y +z Z+ X X Y z a2 b2 c? = abc(a-b)(b-c)(c-a)
zZ+ X X +y y+z|= 2|z X y a3 b3 c3
y +z Z+ X X +y Yy z X
05. | x P q
13. [a+Db b+c c+a a b C P X a|= x=plx-allx+p+aq)
P q X
X +y y +z Z+X|=2|xX y z
P+ q q+r r+p o) q r
06. | a b+c a?
b c+a b?|= - (a-b)(b-c)(c-a)(a+b+c)
14. 0 a b c a+b c2
- C =0
- -C 0
07.|a+b+2c a b
15. 0 X-y y-z c b+c+2a b = 2(a+b+c)3
y — X 0 zZ-X =0 C a c+a+2b
Z-Y X -z 0
08. 1 1 1
16. [ 11 4 10 5 2 3
S I Xy oz = (x=y)ly-2)(z=X) (x+y+2)
X3 y3 g8
5 1 4 10 4 6
09. [y +z z Y
PROPERTIES OF DETERMINANTS z Z+X X = 4xyz
Y X Xty
Q SET -3
10. WITHOUT EXPANSION , PROVE
WITHOUT EXPANDING
AS FAR AS POSSIBLE
6 1 2 2 4 7 2 2 7
7 2 3|+|[3 4 2 = 5| 3 1 2
01. | a2+ 2a 20 + 1 1
2 3 -4 -4 3 3 -4 1 3
20 + 1 a+?2 1 = (a-1)3
3 3 1
11. WITHOUT EXPANSION , PROVE
02 : « 2 2 -3 4 2 5 -3 2 4 1
5 -6 2|+]| 5 8 5| = -2 5 2 1
1 y  ¥2| = (x-y)ly-2z)(z-x)

2 -3 1 3 4 2 3 3 3 3



Q SET -4
CONSISTENCY OF EQUATIONS

01. x+y=3; 5x+éy=17 2x - 3y = k
are consistent . Find k
02. 3x+y=2; kx+2y=3; 2x-y=-3

are consistent . Find k

03. x+3y+2=0;4y+2x=k; x -2y =3k .

are consistent . Find k

04. 2x-y+3=0,; 7x-2y+2=0

kx —y —1 =0 are consistent . Find k & SS
05. 3x+y=2 kx +2y =3 ; 2x -y =-3.
Find k if the lines are concurrent . Hence

find the point of concurrency

06. kx+3y+4=0;, x+ky+3=0;

3x + 4y + 5 = 0 are consistent .
Find k . Hence find common solution set

for smallest value of k

07. if the equations ax+by+c=0 ;
cx+ay+b=0 and bx + cy + a =0
are consistent in x and y then show that

ad + b3 + c3 = 3abc

08. if l=y-1; m=1-x ;n=x-y
X y

are consistent in x and y then prove :

l+m+n+Imn=0

QSET 5
AREA OF TRIANGLE

Q1. Find area of triangle with vertices as
01. (4,5) : (0,7) : (-1.1)
02. (3,6) ; (-1.3) ; (2.-1)

03. (1.1).(3.7).(10.,8)

Q2.
01. Find k if the area of the triangle whose
vertices are A (4 ,k) ;B (-5.-7); C(-4,1) is

38 sg. units

02. Find k if the area of the triangle whose
vertices are P (k,-4);Q (1 .-2) ;R (4 .-5)

is 19/ sq. units
03. Find k if the area of the triangle whose
vertices are P (3,-5):Q (-2.k) ;R (1, 4)

is 33/2 sq. unifts

Q3. Find area of Quadrilateral whose

verticesare A (2,1); B(2,3); C(-2,2);
D(-1,0)
Q4.

Using determinants show that the following

set of points are collinear
01. A(3.1);B(4.,2); C(5, 3)
02. A(1,-2);B(3,1); C(5.4)

03. A(3.,7):B(4,-3); C(5,-13)

04.
points A(a,0) ; B(O,b) ., C(1,1) are collinear .

Prove: 1 + 1 = 1
a b

05
if points A(a ,b) ;B(c ,d); Cla-c,b-d)are

collinear then prove that ad -bc =0



01.

Dz

02.

2x —y + 3z
X +ty+z
X —y+z
+ - +
2 -1 3
1 1T 1
T -1 1
+ -+
9 -1 3
6 1 1
2 -1 1
+ - +
2 9 3
T 6 1
T2 1
+ - 4+
2 -1 9
1 1T 6
T -1 2
Dx y
D
-2
2
1
X+ty+z
X —y+z
2x +y -z
+ - 4+
1 11
T -1 1
2 1 -1

SOLUTION - QSET 1

CRAMER'S RULE

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

= 4-6

= -2

= 9(1+1)+1(6-2)+3(-6-2)
= 9(2) +1(4) + 3(-8)

= 18+ 4-24

= 22-24

= -2

= 2(6-2)-9(1-1)+3(2-6)
= 2(4) - 92(0) + 3(-4)

= 8-12

= -4

= 2(2+6)+1(2-6)+9(-1-1)
= 2(8) + 1(-4) + 9(-2)

= 16-4-18

= -6
Dy z = Dz

D D
-4 = =6

-2 -2

2 =3

SS: {1,2,3}

6

2

1

= 1(1=-1)=1(=1=-2)+1(1+2)
= 1(0) — 1(=3) + 1(3)

= 3+3

= 6

Dx

Dy

Dz

03.

Dx

Dy

+ - +
6 T 1
2 -1 1
1 T -1
+ - 4+
1 6 1
1 2 1
2 T -1
+ - +
1 1T 6
T -1 2
2 T 1
Dx y
D
-
6
1
X-—y+z
2x +y -3z
X+y+z
+ - +
[
2 1 -3
1 T 1
+ - +
4 -1 1
0 1 -3
2 T 1
+ - +
1 4
2 0 -3
1 2 1

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

6

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

3+18-3
12
1(=1-2)=1(1-4)+6(1+2)
1(=3) = 1(=3) + 6(3)
3+3+18
18
z = Dz
D
= 18
6
=3
SS: {1,2,3}
1(143)+1(2+3)+1(2-1)
1(4) + 1(5) + 1(1)
445+
10

4(1+3)+1(0+6)+1(0-2)
4(4) +1(6) + 1(-2)
16 +6 -2

20

1(0+6)-4(2+3)+1(4-0)
1(6) - 4(5) + 1(4)
6-20+ 4

-10



04.

Dx =

Dy=

1T -1 4
2 1 0
1 1 2
Dx y
D

20

10

2

X+ 'y +z
X+ 2y +z
S5x+y+1z
1 1T 1

1 2 1

5 1T 1

2 1T 1

1 2 1

6 1T 1

1 2 1

1 1T 1

5 6 1

1 1 2

1 2 1

5 1T 6

Dx y
D

—4

-4

1(2-0)+1(4-0)+4(2-1)

= 1(2)+1(4) +4(1)

= 2+4+4

= 10
Dy  z =Dz

D D
=10 = 10

10 10

-1 =

SS: {2,-1,1}

2

1

6

= 1(2-1)=-1(1=-5)+1(1-10)
= 1(1) = 1(-4) + 1(-9)

= 1+4-9

= 4

= 2(2-1)-1(1-6)+1(1-12)
= 2(1) = 1(=5) + 1(-11)

= 2+5-11

= -4

= 1(1-6)-2(1-5)+1(6-5)
= 1(=5) = 2(~4) + 1(1)
= -5+8+1

= 4

= 1(12-1)-1(6-5)+2(1-10)
= 1(11) =1(1) +2(-9)

= 11-1-18

= -8
Dy : z =Dz

D D
_4 = -8

-4 -4

-1 = 2

a-2b+c
2a- b + 3c
+ =
D =11 1
1T -2
2 -1
+ -
Dag=| 2 1
3 -2
-1 -1
+
Dp=1|1 2
1 3
2 -1
+ -
Dc=|1 1
1T -2
2 -1
a = Da
D
= -25
-3
= 25
RESUBS.
= 25
X 3
X = 3
25

|
+

<|-

2

3

-1
1 =0b 1 =c

y z
1(=6+1)=1(3-2)+1(-1+4)
1(=5) = 1(1) + 1(3)
-5-1+3

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

- 25
1(2+1)-2(3-2)+1(-1-6)

1(10) = 2(1) + 1(~7)

10-2-7
1
1(2+3)=1(=1-6)+2(-1+4)
1(5) = 1(=7) + 2(3)
5+7+6
18
c = Dc
D
= 18
-3
= -6
Jo= ¢
z
zZ = il_
6



06. sinx+cosy+tanz = 3 07. 5eX+ 410909y — 3Vz
4eX + 3Iog]0y — 24z
eX + 2|og]Oy — Nz

1]
N

2sinx + cosy + tanz = 4

3sinx + 4cosy — 2tanz = 5

. leteX=a; 9910Y = b ;Vz=c
letsinx=a,cosy=b,tanz=c

_ 50+ 4b -3c = 1
a+ b +c = 3
rat b te = 4 40 +3b-2c = 2
3a+4b-2c = 5 a+r2b-c =1
+ -+
D =|5 4 -3 = 5(-3+4)-4(-4+2)-3(8-3)
+ -+
D =|1 1 1 = 1(=2-4)—1(-4-3)+1(8-3) 43 2 = S(1) - 4(=2) - 3(5)
2 1 = 1(=6) = 1(=7) + 1(5) o2 - B 5;8‘]5
3 4 -2l = 6+7+5
= 6
+ - o+
Da=|1 4 -3 = 1(=3+4)-4(-2+2)-3(4-3)
- 2 3 -2 = 1(1) - 4(0) - 3(1)
Da=|3 1 1 = 3(-2-4)=1(-8-5)+1(16-5)
12 = 1-0-3
4 1 = 3(=6) = 1(=13) + 1(11) .
5 4 -2 = _18+ 13+ 11
= 6
+ -+
Db=|5 1 -3 = 5(=2+2)1(-4+2)-3(4-2)
-t 4 2 -2 = 5(0) - 1(=2) - 3(2)
Db=|1 3 1 =1(-8-5)-3(-4-3)+1(10-12)
11 4 = 0+2-6
2 4 = 1(=13) = 3(-7) + 1(-2) _
3 5 -2 = 13+21-2
= 6
+ - +
De=|5 4 1 = 5(3-4)-4(4-2)+1(8-3)
+ - + 4 3 2 = 5(-1) - 4(2) + 1(5)
De=|1 1 3 = 1(5-16)=1(10-12)+3(8-3) Lo _ s gas
2 1 4 = 1(=11) = 1(=2) + 3(5) . - g
3 4 5 = -11+2+15
= 6
a = Da b = Db c = Dc
a = Da b = Db c = Dc D D D
D D D _ _ 4 . g
= 6 = 6 = 6 ) ) )
6 6 6
= 1 = 1 = 1 = 1 = 2 = 4
RESUBS
RESUBS
eX =1 ; 10910y = 2 Nz= 4
sinx = 1 ;, cosy= 1 ; tanz= 1 9
x=0 ;o y =10 z=16
= ﬂ:/ = O = TE/
X 2 4 z 4 y =100

$S: {™/2,0, /4}
SS {0,100, 16}



08. sum of 3 numbers is 2 . If twice the
second number is added to sum of first and
third we get 1 . On adding sum of second
and third number to 5 tfimes the first number

we get 6 . Find the three numbers

X+ vy +z=2

X+ 2y +z

5x+y+7z 6 REFER SOLN OF (04)

01.

LHS

WITHOUT EXPANSION
SHOW THAT

1 1 X
1 X x2 =0
1 x2 x3

Taking ‘x’ common from C1

1
x
o

02.

LHS

1
a
|
S
T
|
o

X+ a X+ Db X+ C
y + a y +b y +cC =0

zZ+a z+Db zZ+cC

Ci-C2, C2-Cs3

a-b b-c X+ C
a-b b-c y +cC

a-b b-c zZ+cC

Taking ‘a - b’ common from C1 &

‘b -c’common from C2

1 1 X+ C
y+c

1 1 zZ+C

(@ -Db)(b-c)(0)

vie.... C1 & C2 are identical



03.

LHS

SOLUTION - QSET 2

X =Y X+y X

y-z¢ yt+z Y

Ci1+C2
X -y X +y X
Z— X Z+ X Z

y-12 y +z Y

2X X +y X
27 Z+ X z

2y y+z y

Taking ‘2’ common from C1

X X +y X
= 2|z Z+ X z
y y+z y
= 2(0) ....... C1 & C3 are identical
=0
04. a-b b-c c-a
b-c c-a a-b
c-a a-b b-c
LHS

Ci1+C2
a-c b-c c-a

b-a c-a a-b
c-Db a-b b-c

Taking (-) common from C1

c-a b-c c-a

a-b c-a a-b
b-c a-b b-c

0 ... C1 & C3 are identical

05. 1 a
1 b
1 c
LHS
C3 + C2
1 a
= 1 b
1 c

a+b+c
a+b+c

a+b+c

taking (a + b + ¢c) common from C3

1 a

(a+b+c)

(a+ b +c)(0)

06. 1

LHS
R3 + R2

1
= X

X +y+z

a+b+c
a+b+c

a+b+c

1

y
X+y+z

1
z

X+y+7z

taking (x + y + z) common from R3

(x +y+z)|x

(x +vy+z)(0)

07. 1 Xy

LHS

..... R1 & R3 are identical

z(x +y)
x(y + 2

y(z +Xx)



taking (xy + yz + zx) common from C3

= (xy +yz +zx)

= (xy +yz +zx)(0)

=0

08. Xa

RHS

XZ + yz
Xy + Xz

YZ + Xy

Xy +yz + zX
Xy +yz + zX

Xy +yz + zX

1 Xy

1 yz
1 ZX

0O
N
1l

Ci(a), C2(b) . C3(c)

abc

Xa

a2

abc

yb
b2

abc

bc

ZC
c?

abc

taking (abc) common from R3

09. lp

RHS

xa yb
a? b2
1 1
mqg nr
z 2| =

Ci(p) . C2(q) . C3(r)

oar

Ip

p2

par

mq

q2

par

qr

nr

r2

par

taking (pqr) common from R3

ca

pr

. C1 & C3 are identical

ab

PAa

LHS

R1(a) . R2(b) ., R3(c)

1
abc

taking (abc) common from Cj

apc

11. |1

RHS

abc

abc

abc

a?
b2

c?

R1(x) , R2(y) , R3(z)

XvVz

taking (xyz) common from Cj

Xyz
vz

Xyz
XYz

Xyz

x2

y2

72

Yz

XZ

Xy

x3

y3
23

RHS



C1+C3

X +y y +z zZ+ X X y z
Z+ X X +y y+z|= 2|z X y 2a b+ c c+a
y +z Z+ X X +y y z X = 2x  y+z Z + X
2p  g+r r+p
LHS
Ci1-C2 Taking ‘2’ common from Cj
X -2z y +z Z+ X a b+ c c+a
=lz-y Xty ytz = 2|x y+z zZ+ X
y — X Z+ X X +y P qtr r+p
Ci1+C3 C3-C1
2x y +1z Z+ X a b+c C
=2z X +y y +z = 2|x y +z z
2y z+x Xty P g+r r
Taking ‘2' common from C1 C2-Cs
a b c
X y +z Z+ X
= = RH
- 9|y X +y y+z 2| x y z N
y zZ+ X X +y P 9 r
C3-C
14. 0 a b
X y +z z
- a 0 c =0
= 2|z X +
o b < 0
y zZ+ X X
0 a b
C2-Cs letb=|-a 0 ¢
- -C 0
X y z
= 2|z X y = RHS
Re C
y z X
0O -a -b
D= -C
c 0
a+b b+c c+a a b ¢
xTy yrz ZEX = 20X oz Taking (-) common from C1, C2 & C3
p+q q+r r+p p q r
0 -a -b
LHS 5 (£1)?
= (- a -C
Ci1-C2
b c 0
a-c b+c c+a D - _ D
=l x-z y +z Z+ X
p-r q+r r+p 2D =0 .. D=0

10



15.

let

0 X -y y -1z
y = X 0 Z-X =0
Z-Yy X =2z 0
0 X -y y -1z
D =|y-x 0 Z-X
Z-Y X -z 0
Re C
0 y = X Z-Yy
D =|x-vy 0 X=1z
y -1z Z-X 0
Taking (-) common from C1, C2 & C3
0 X -y y -z
D = (-)3|y-x 0 zZ-X
Z-Y X -z 0
D= - 1D
2D =0 D=0
11 4 10 5 2 3
2 7 6 = 3|11 5 2
5 1 4 10 4 6
LHS =] 11 4 10
2 7 6
5 1 4
Re C
11 2 5
= 4 7 1
10 6 4
C2oC3
11 5 2
= -] 4 1 7
10 4 6
R1 & R2

11



PROPERTIES OF DETERMINANTS

Q SET -3

01.

02.

a2+ 2a 20 + 1 1
20 + 1 a+2 ] = (a-1)3 -
3 3 ]

R1 -R2, R2-R3

a + 1 1 0 -
(a-1)2 2 1 0
3 3 1
R1 - R2
a -1 0 0 )
(a-1)2 2 1 0 =
3 3 1

Taking (a = 1) common from R1

1 0 0
(a-1)3 |2 1 0
3 3 1

Expanding the determinant

(a-1)3 [1(1 —0)]

(a-1)3

1 X x2

1 y  y2| = (x-y)ly-z)(z-x)
1 z 72

R1 -R2.,R2-R3

0 X -y x2—y2

2 2

0 y -2 y4 -z

1 z 72

Taking (x - y) common from R1 & (y - z)

common from R2

12

WITHOUT EXPANDING
AS FAR AS POSSIBLE

0 1 X +y
(x=y)ly-2) |0 1 y+z

1 z 72
R1 - R2

0 0 X -z
(x=y)ly-2) |0 1 y+z

1 z 72

Taking (x = z) common from R1

0 0 1

(x=y)y-2)(x=-2)| O 1 y+z

1 z 72

Expanding the determinant
(= ity - 2)ix - 2)( 10 - 1))
(x=yJly-2z)(x-2) (-1)

(x=y)y -2)(z-x)



04.

1 a bc

1 b ca

R1 - R2, R2-R3

0 a-b
0 b-c
1 c
0 a-b
0 b-c
1 c

= (a-Db)b-c)(c-aqa)

bc - ca
ca-ab
ab
c(b-a)
a(c - b)
ab

Taking (a = b) common from R1 & (b - ¢)

common from R2

(a-b)(b-c)|O

R1 - R2

(a-b)(b-c)o

1 -C
1 -a
c ab
0 a-c
1 -a
c ab

Taking (a - ¢) common from Rj

(@ -b)(b-c)(a

(a-b)(b-c)(a
(a-b)(b-c)la

(@ -b)(b-c)(c

a b C
a? b2 c?

ad b3 c3

taking ‘a ‘', ‘b’

0 0 1
-c) |0 1 -a

1 z ab

—¢) [1(0—1)]
-c)(-1)

—O)

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

& ‘c’ common from C1 ,

C2 & C3 respectively

13

abc | a b c
a? b2 c?

Ci-C2,C2-C3

0 0
a-b b-c
02—b2 b2_c2

abc

Taking (a - b) common from C1 & (b - ¢)

common from C2

0
abc(a-b)(b-c) 1
a+b
Ci1-C2
0
abc(a-b)(b-c) 0
a-c

Taking (a - ¢) common from Cj

0
abc(a-b)(b-c)(a-c) | O
1

1
c

c2,

1

b+c

Expanding the determinant

abc (a-b) (b-c) (a-c) [1 (0 - 1)]

abc(a-b)(b-c)(a-c)

abc(a-b)(b-c)(c-a)

(=1)



0 -1 a+b

X p q
P x qg|= (x-pllx-a)lx+p+aq) = (atb*cja-b)(b-c) |0 -1 b +c
2
o q X 1 a+b C
R1-R2,R2-R3 R1 - R2
0 0 a-c
X —-p p — X 0
= (atb+c)a-b)(b-c) |0 =1 b+c
= 0 X - q q- X
1 a+b c?
p q X
Taking (a - ¢) common from R}
Taking (x - p) common from R1 & (x - q)
common from R2 0 0 1
= (a+b+c)a-b)(b-c)(a-c) |0 -1 b+c
I 0 1 a+b c2

Expanding the determinant

= (o+b+c)(o—b)(b—c)(o—c)[1(o+1)]
Expanding the determinant

= (a+b+c)la-Db)b-c)la-c) (1)
= x-plix-a)[1x+a) +1(0+p))]
= —(a+b+c)(a-Db)b-c)(c-a)
= (x-p)x-a)(x+p+aq)

07.| a+b+2c a b
a b+c a?
c b+c+2a b = 2(a+b+c)3
b c+a b?|= - (a-b)(b-c)(c-a)(a+b+c)
c a c+a+2b

c a+b c?
R1-R2, R2-R3

Ci1-C2
a+b+c -a-b-c 0
atb+c b+c a? = 0 b+c+a -b-c-a
=la+b+c c+a b2 c a c+a+2b
a+b+c a+b c?

Taking (a+b+c) common from R1 & R2

respectively .
Taking (a - ¢) common from Cj

[ 0
= (a+b+c)2| 0 1 —1

1 b+c a?

(a+b+c) 1 c+a b2

: a+b o2 C a c+a+2b

R1-R2,R2-R3 Expanding the determinant

0 b-a a2-b2 = (a+b+c)? [1(c+o+2b+o)+1(o+c)]

(a+b+c) |0 c-b b?2-c2 5
= (a+b+c) (2a + 2b + 2¢)
1 a+b c?

Taking (a - b) common from R1 & (b - ¢) (@+b+c)?2 2(a+b+c)

common from R2
= 2(a+b+c)d
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08.

(x=y) (y=z) (z=x) (x+y+z)

Ci1-C2,C2-C3

0 0 1
X -y y -z y4
x3-y3  y3_ 43 ;3

Taking (x = y) common from C1 & (y - z)

common from C2

0 0 1
(x-y)(y-2) 1 1 z
x24+xy+y2  y24yz+z2 73
Ci1-C2
0 0 1
(x=y)(y-2) 0 1 z
x2-724xy-yz yZ+yz+z2 73
0 0 1
(x=y)(y-2) 0 1 z
(x-2) (x+2)+y (x-z) y2+yz+z2 23
0 0 1
(x=y)(y-2) 0 1 z
(x-z) (x+y+z) y2+yz+z2 23

Expanding the determinant
(x=y)(y-z) 1(0 = (x-z)(x+y+z) )

(x=y) (y=2) (z=x) (x+y+z)

y+z z Y
z Z+ X X = 4xyz
Y X X+y

15

y z y
= - X zZ+ X X
y — X X X +y
Ci1+C3
2y z y
= 0 Z + X X
2y X X +y

Taking ‘2’ common from C1

Y z Y
= 2|0 Z+ X X

Y X X+y
C3-Ci

y z 0
= 210 Z+ X X

y X X
C2-C3

y z 0
= 210 z X

y 0 X

Taking ‘x’ , 'y’ & z common from C1,C2 &

C3 respectively

1 1 0
= 2xyz | O 1 1

1 0 1
= oxyz (1(1-0) - 1(0-1))
= 2xyz(1 + 1) = 4xyz



10.  WITHOUT EXPANSION , PROVE

6 1 2 2 4 7 2 2 7 11. WITHOUT EXPANSION , PROVE
7 2 3|+|3 4 2| = 5|3 12
2 3 -4 -4 3 3 -4 13 2 -3 4 2 5 -3 2 4
5 -6 2|+ 5 8 5( = =215 2
LHS -3 1 3 4 2 3 -3 3
6 1 2 2 4 7
= 7 2 3 + 3 4 2 LHS
2 3 -4 -4 3 3 2 -3 4 2 5 -3
=[5 -6 2 + 5 8 5
Re C (ONLY ON THE FIRST DETERMINANT) _3 1 3 ) 3
6 7 2 2 4 7 R < C (ONLY ON THE SECOND DETERMINANT)
= 1 2 3 + 3 4 2 5 _3 4 9 s 4
20 I =5 -6 2| + |5 8 2
C2 > C3  (ONLY ON THE FIRST DETERMINANT) -3 ] 3 -3 > 3
6 2 7 2 4 7 2 -3+ 4
= -[1 3 2| +«+ |3 4 2 =S ot 2
2 -4 3 4 3 3 -3 1+5 3
C1 C2 (ONLY ON THE FIRST DETERMINANT) 2 2 4
=[5 2 2
2 6 7 2 4 7 -3 6 3
= 3 1 2 + 3 4 2
4 9 3 _4 3 3 taking ‘2’ common from C2
2 6+4 7 2 1 4
= |3 144 2 =205 12
-4 243 3 -3 3 3
) 10 . C2 < C3 (ONLY ON THE SECOND DETERMINANT)
= 3 5 2
4 c 5 2 4 1
= -2 5 2 1
taking ‘5’ common from C2 -3 3 3
2 2 7 = RHS
=5 3 1 2 = RHS
-4 1 3
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SOLUTION - QSET 4 CONSISTENCY OF EQUATIONS

Hence
01. x+y=3; 5x+éy=17 ; 2x-3y =k N _ +
are consistent . Find k 1 3 -2
2 4 k =0
x + y =3
1 -2 3k
5 + 6y =17
2)(_ Sy :k are Consisfenf ](]2k+2k)—3(6k—k)—2(—4—4) = O
Hence 1(14k) - 18k + 3k - 2(-8) = 0
+ - + 14k - 18k + 3k +16 = 0
1 1 3
5 6 17| =0 —k+16 =0
2 -3 k k =16
1(6k + 51) — 1(5k = 34) + 3(-15-12) = 0

04. 2x-y+3=0; 7x-2y+2=0
6k + 51 — 5k + 34 +3(-27) = 0

kx —y -1 =0 are consistent . Find k & SS
k+85-81= 0
2x -y =-3
k+4=0 7x -2y =-2
k = -4 kx =y = 1 are consistent
Hence
02. 3x+y=2; kx+2y=3,; 2x-y=-3 N a +
are consistent . Find k 2 -1 -3
3x+ y = 2 7 =2 -2 =0
kx +2y = 3 ko -l ]
2x - y =-3  are consistent 2(-2-2)+ 1(7 +2k) - 3(-7+2k) = 0
Hence 2(-4)+7+2k+21 -6k =0
+ - + _
3 | 5 -8+28-4k = 0
k 2 3 = 0 20-4k = 0
2 -1 =3 20 = 4k
3(-6 +3) - 1(-3k-6)+2(-k-4) =0 K - 5
3(-3) +3k+6-2k-8 =10 FOR SOLUTION SET
9 +k-2=0 D =[2 1| = -4+7 =3
~11+k =0 7 2
k =11 Dx=|-3 -1| = 6-2 = 4
-2 -2
03. x+3y+2=0;4y+2x=k; x -2y =3k .
are consistent . Find k Dy=|2 -3 ‘ = —4+21 = 17
X+3y =-2 7 -2
x+dy = K x = Dx=4;: y = Dy= 17 ss:{i,g
x—-2y = 3k are consistent D 3 D 3 3 3
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05. 3x+y=2 ; kx+2y=3; 2x -y =-3. 06. kx+3y+4=0;, x+ky+3=0;

Find k if the lines are concurrent . Hence 3x + 4y + 5 =0 are consistent .
find the point of concurrency Find k . Hence find common solution set
for smallest value of k
3x+y = 2
kx +2y = 3 kx +3y =-4
2x - y = -3 are concurrent x+ky =-3
3x+ 4y =-5 are consistent
Hence
k 3 -4
+ - +
3 1 2 1 k -3 =0
k 2 3 =0 3 4 -5
2 -1 -3 taking - common from Cj
= + - +
3(-6 +3) - 1(-3k-6) +2(-k-4)= 0 K 3 4
3(-3) +3k+6-2k-8 =0 1 k 3 =0
-9+k-2 =0 3 4 5
-11+k =0 k(5k—12) - 3(5-9) + 4(4-3k)) = 0
k = 11 2 _
5k4 - 12k - 3(-4) + 16 - 12k = O
FOR SOLUTION SET
5k2 - 12k + 12+ 16 - 12k = 0
3x+y = 2
2 _
2X—y = _3 S5k< — 24k + 28 =0
5k2 - 10k — 14k +28 = 0
D =3 1 = -3-2 =-5
0 1 5k(k-2) - 14(k-2) = 0
Dx=| 2 1| = —2+3 = 1 k=14/5, k=2
-3 - SOLUTION SET FOR k = 2
2x + 3y =-4
Dy=[3 2| = -9-4 =-13 X+2y =3
2 -3
FOR SOLUTION SET
x = Dx=-1:; y = Dy= 13 ssl__mg’ D =|l2 3] = 4-3 =
D 5 D 5 5 5 1 2
Dx=|-4 3| = -8+9 =1
-3 2
Dy=|2 -4|= -6+4 = -2
1 -3
x = Dx=1,; y = Dy= =2 SS {1 -2}
D 1 D 1
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if the equations ax+by+c =0 ; Imn+1l+n-1+1+m
cx+ay+b=0 ; andbx+cy+a=0

Imn+l+m+n =0
are consistent in x and y then show that

ad + b3 + c3 =3abc

ax + by = -c

cx+ay = -b

bx+cy= -a are consistent
Hence

a b -C

c a -b| =20

b c - a

taking ‘=" common from Cj
+ - +

a b c

c a b =0

b c a

Expanding the determinant

a(a? - bc) - b(ac - b2) + c(c2-ab) =0

ad-—abc-abc+b3+c3-abc = 0
ad+pb3+c3-3abc = 0
a3+ pb3+c3 = 3abc ...... PROVED
if l=y-1; m=1-X ;n=x-y
X Y

are consistent in x and y then prove :

l+m+n+Imn=0

Ix -y = -]

XxX+my = 1

X -y = n are consistent , hence
+ — +

[

1 m 1 =0

Expanding the defterminant

(MmN +1)+1(n-1)-1(-1-m) =0
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SOLUTION - QSET 5 AREA OF TRIANGLE

Q1. Find area of tfriangle with vertices as _ l_[—l+ 7 _ 46 ]
01. (4.5) : (0,7) : (-1.1) 2
A= 11x Y1 1 = 1 (-40)
2 [x2 y2 1 2
X3 y3 1 = -20 = 20 sqg. units
= 11 4 1
210 7 1 Q2.
-1 1 1 01. Find k if the area of the friangle whose
vertices are A (4 .,k):B (-5.-7); C(-4.1) is
- %[4(7_])_5(0+]) " ”O+7)] 38 sqg. units
A (AABC) = 38
= 1(24-5+7]
? 1 (xa Y1 1 = + 38
2 |x2 Y2 1
= 1 (26) = 13 sg. unifs X3 y3 1
2
4 k1
-5 -7 1 = + 76
02. (3.6) : (-1.3) :(2.-1) 4 . .
A =1 Ix Y1 1
2 |x2 Y2 1 4(-7-1) -k(-5+4)+1(-5-28) = +76
X3 Y3 1
4(-8) —k(=1) +1(-33) = +£76
=113 6 1
5 |1 3 -32+k-33 = £+ 76
2 -1 65+k = +76
= L[3(3+1)—6(—1—2)+1(1—6)] ~65+k=76 OR -65+k = -76
2
k=141 k = -11
=1 (12+18-5)
2
02. Find k if the area of the triangle whose
= 1 (25) = 25 5. units vertices are P (k,-4) ; Q (1 ,-2) ;R (4 ,-5)
2 2 is 15/2 sq. unifs
A (AABC) = 15/2
03. (1,1),(3,7),(10,8)
1 Ix \A 1 = + 15
A= 1 Ix Y1 1 2 | x2 y2 1 2
2 [x2 y2 1 X3 v3 1
X3 y3 1
k -4 1
L L 1 -2 1 =+ 15
21 3 7 1 4 -5 1
10 8 1

k(-2 +5)+4(1 -4)+1(-5+8) = +15

1 [1(7-8) = 1(3-10) + 1(24-70
?[( ) ( ) ( )] 3k-12+3 = £15

20



= 1 (8 = 4sqg. units

3k-9 =+ 15 9
3k-9 =15 OR 3k-9 = -15
A(AADC)= 1 [x1 Y1 1
3k = 24 3k = -6 2 [x2 y2 1
X3 y3 1
k = 8 OR k = -2
03. Find k if the area of the triangle whose - ;— ]2 é :
vertices are P (3,-5):Q (-2, k) ;R (1, 4) _9 0
is 33/2 sg. units
A (AABC) = 33/2 =1 (2(0-2) -1(-1+2) + 1(-2+0)]
2
1 Ix Y1 1 = + 33
2 |x2 y2 1 2 =]_[‘4‘]—2]
X3 ys ] 2
3 -5 = - 7 = 7 sqg.units
2k = + 33 2 2
1 4 1
3(k-4)+5(-2-1)+1(-8-k) = £33 A(DABCD) = A(AABC) + A(AADC)
3k-12-15-8-k = +33 =4z
2
2k-35 = + 33 = 15/2 sq. units
2k - 35 = 33 OR 2k-35 = -33
Q4.
2k= o8 2k= 2 Using determinants show that the following
k = 34 OR k = 1 set of points are collinear

01. A(3,1);B(4,2); C(5, 3)
Q3. Find area of Quadrilateral whose

verticesare A (2.1); B(2.,3); C(-2.2); A= 11x1 Y1 1
D(-1,0) 2 |x2 y2 1
X3 Y3 1
A(AABC)= 1 |x Yi 1 = 3 1 1
2 |x2 Y2 1 ; 1
X3 y3 1 1
=112 1 1 = 1 (3(2-3) = 1(4=5) +1(12-10) )
2 2 3 1 ;
-2 2 1
=1 (s+1+2)
= 1 [23-2) - 1(2+2) + 1(4+6)) 2
2
=0
= 1(2-4+10 ]
2

Hence the points are collinear
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02. A(1,-2);B(3.1); C(5.4) 1 [x Y1 1
2 | x2 y2 11=0
A= 11x Y1 1 X3 y3 1
2 [x2 y2 1
X3 y3 1 1] a 0 1
210 b 1 =0
=11 -2 1 T 1
. l : a(b-1)-0(0-1)+1(0-b)= 0

ab-a-b =0

2 ab = a + b
_ ]_[_3 4+ 7] Dividing throughout by ab
2 1 = a+ b
ab ab
=0
1+ 1 =
Hence the points are collinear a b PROVED
03. A(3.7) ; B(4,-3) ; C(5,~13) 05 if points A(a ,b) ;B(c , d); Cla-c, b-d)
are collinear then prove that ad —bc =0
A= 11x1 V2l 1 Since points are collinear ;
2 [x2 y2 1 A(AABC) = 0
X3 y3 1
1] a b 1
=113 7 1 2| ¢ d 1]=0
214 -3 1 a-c¢ b-d 1
5 -13 1
a b 1
= 1 (3(-3+13) - 7(4-5) +1(-52+15)) . a  1l= o0
2 a-c¢ b-d 1

(3(10) - 7(-1) - 1(37) )

i a(d-b+d) -b(c-a+c)+1(bc-cd-ad+cd) = 0
2

a(2d-b) - b(2c-a) + 1(bc-ad) = 0
= 1 (30+7-37)
2 2ad - ab -2bc+ab + bc-ad= 0
ad —-bc = 0
=0

Hence the points are collinear

04.
points A(a,0) ; B(O,b) ., C(1,1) are collinear .
Prove : 1 + = 1

1
a b

Since points are collinear ;
A(AABC) = 0

Compiled By Ashishv Sir @ JKSC
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