6. Determinants

Exercise 6A
1. Question
If Ais a 2 x 2 matrix such that |[A] # 0 and |A| = 5, write the value of [4A|.
Answer
Theorem: If A be k x k matrix then |pA|=pF|A].
Given, p=4,k=2 and |A|=5.
|4A|=42 x 5
=16 x5
=80
2. Question
If Ais a 3 x 3 matrix such that |[A] # 0 and |3A| = k|A| then write the value of k.
Answer
Theorem: If Let A be k x k matrix then |pA|=p|A|.
Given: k=3 and p=3.
13A|=33 x |A|
=27|A|.
Comparing above with k|A| gives k=27.
3. Question
Let A be a square matrix of order 3, write the value of |2A|, where |A| = 4.
Answer
Theorem: If A be k x k matrix then |pA|=pf|A|.
Given: p=2, k=3 and|A|=4
[2A]=23 x |A]
=8 x 4
= 32
4. Question
2 3 5

If Ajj is the cofactor of the element a; of |6 0 4 | then write the value of (az;A33).
1L 5 =3

Answer

Theorem: A;; is found by deleting ith rowand jt" column, the determinant of left matrix is called cofactor with
multiplied by (-1){+1),

Given: i=3 and j=2.
A3>=(-1)3+2)(2 x 4-6 x 5)

=1 x (-22)



=22

azy>=5
azpAzp;=5 x 22
=110

5. Question

x?-x+1 x-1
Evaluate .
X+1 Xx+1

Answer

Theorem: This evaluation can be done in two different ways either by taking out the common things and
then calculating the determinants or simply take determinant.

| will prefer first method because with that chances of silly mistakes reduces.

Take out x+1 from second row.

(x+1) x x2—x+1 x—1
1 1

=(x+1) X (x%-x+1-(x-1))
= (x+1) x (x2-2x+2)

= X3-2x24+2x+%x2-2x+2

= x3-x2+42 .

6. Question

a+ib c+id
—c+1d a-1b

Evaluate

Answer

This we can very simply go through directly.
((a+ib)(a-ib))-((-c+id)(c+id)).

= (a?+b?)-(-c? -d?).

= a?+b? + c2+d?

7. Question

3xk 71 8 7 _

If = . write the value of x.
-2 4 |6 4

Answer

Here the determinant is compared so we need to take determinant both sides then find x.

12x+14=32-42

= 12x=-10-14
= 12x=-24
= X=—2

8. Question



2x 5| |6 =2
If =|_ . write the value of x.
8 x 3
Answer

this guestion is having the same logic as above.
2x2-40=18+14

= 2x%=72

= x?=36

= X=16.

9. Question

1 5

3 3

2x X+3

2(x+1) x+1

_ write the value of x.

Answer

Simply by equating both sides we can get the value of x.

2x242x-2(x2+4x+3)=-12

= -6x-6=-12

= -6X=-6

=x=1

10. Question

IfA = E j B find the value of 3|A|.
Answer

Find the determinant of A and then multiply it by 3

|A|=2
3|A|=3 x 2
=6
11. Question

7 -2
Evaluate 2 e

-10 5

Answer

It is determinant multiplied by a scalar number 2, just find determinant of matrix and multiply it by 2.
2 x (35-20)
2 x 15= 30

12. Question

V6 5

Evaluate



Answer
Find determinant

V6 X V24-V20 x V5

v 144-v 100.
=12-10
=2.

13. Question

2cosH -2smB
Evaluate

sin 6 cos 6

Answer

After finding determinant we will get a trigonometric identity.
2c0s%8 +2sin%0

=2

" sin%8 + cos?0 = 1

14. Question

coso —sind
Evaluate

sin @ cosd.

Answer
After finding determinant we will get a trigonometric identity.
cos2a +sina
=1
" 5in%0 + cos%0 = 1
15. Question
sin 60°  cos 60°

Evaluate .
—sin 30° cos 30°
Answer

After finding determinant we will get,

Sin60° = Y2 = cos30°
2

Cos60° =- = sin30°

1
2

sin 60° X cos30° + sin30° x cos60°

\/§ \f’§1 1
— __x_
2 2 272
=2y 1
4 4
=1.

16. Question



cos 65° sin 65°
Evaluate I
® cos 25°

sin 25
Answer
By directly opening this determinant

cosb5° x cos25° -sin25° X sin65°

cos(65°+25°) " cosAcosB-sinAsinB=cos(A+B)

cos90°

=0
' cosAcosB-sinAsinB=cos(A+B)

17. Question

cos 15° sin 15°
Evaluate

sin 75° cos 75°

Answer

cos15°cos75° - sin75°sin15°

cos(15°+75°) " cosAcosB-sinAsinB=cos(A+B)

cos90°

=0
" cosAcosB-sinAsinB=cos(A+B)

18. Question

0 2
Evaluate |2 3 4.

4 5
Answer

We know that expansion of determinant with respect to first row is a;jA;1+a12A12+a13A13.
0(3 x 6-5 x 4)-2(2 X 6-4 x 4)+0(2 x 5-4 x 3)
= 8.

19. Question

41 1 5
Without expanding the determinant, prove that |79 7 9(=0
29 5 3

SINGULAR MATRIX A square matrix A is said to be singular if |A] = 0.
Also, A is called non singular if |A] = 0.
Answer

We know that C;= C;-C;, would not change anything for the determinant.

Applying the same in above determinant, we get



40 1 5
72 7 9| Now it can clearly be seen that C;=8 x C3

24 5 3

Applying above equation we get,

0 FE 5
0 7 9

0 3 3

We know that if a row or column of a determinant is 0. Then it is singular determinant.

20. Question

3-2x x+1]
For what value of x, the given matrix A = Il is a singular matrix?
2 4

Answer

For A to be singular matrix its determinant should be equal to 0.
0= (3-2x) x 4-(x+1) x 2

0= 12-8x-2x-2

0=10-10x

X=1.

21. Question

14 9

Evaluate

Answer

14 9
" _|-=14 x (-7)-9 x (-8)

=-26

22. Question

NERING
5 34|

Evaluate

Answer

NG
5 33|

= 14.

=3V3 x V3 - (-V5 x V5)

Exercise 6B

1. Question

Evaluate :
67 19 21
39 13 14

81 24 26



Answer

67 19 21
39 13 14
Bl 24 26

Al67 19 21
= (2)|78 26 28
81 24 26

67 19 21
=()}-s 2 2
81 24 26

A|-14 -5 -5

CEEE

81 24 26
-14 -5 -5

~|-3 2 2[Ry =28y
815, 12 13

[Ry" = (1/2)R;]

[R2" = Ry - R3]

[Rl' = Rl = R3]

= (-14){(2 x 13) - (2 x 12)} - 5{(2 x 81/, )- (- 3) x 13} - 5{(- 3) x 12-2 x 81/, }

[expanding by the first row]

=-14 x (26 - 24) - 5(81 + 39) - 5( - 36 - 81)
=-14x2-5x120-5x(-117)=-28-600 + 585 =- 43
2. Question

Evaluate :

25 31 27

Answer

29 26 22
25 31 27
63 54 46

4 -5 -5
25 31 27
63 54 46

N
= (%)[s0 62 54
63 54 46
§ 5 -5
=(3)|-13 8 s
63 54 46
4 -5 -5
_[-13 8 8|Ry=2Ry
63/, 27 23

[R1" =Ry - R3]

[Ry’ = 2R,]

[Rz' = R2 = R3]

=4(8 x 23-8 x 27)-5{8 x 63/2—(—13]x23}-5{(-13)x27~8x63/2}

[expansion by first row]
=132

3. Question



Evaluate :

102 18 36
1 3 4
17 3 6
Answer
102 18 36 17 18 6
1 3 4| =86 %X]1 6 4|[Ry =R:/6]
17 3 6 17 3 6

Now, for any determinant, if at least two rows are identical, then the value of the determinant becomes zero.
Here, the first and third rows are identical.
So, the value of the above determinant evaluated =0

4. Question

Evaluate :

P 2

32 42 52

Answer

I* 2* 3 1 4 9
22 32 42|=14 9 18
32 42 g2 9 16 25

Expanding by first row, we get,
1(9x25-16x16) + 4(16 X 9-4 x25) +9(4x16-9%x9)=-31+176-153=-8
5. Question

Using properties of determinants prove that:

1 1 1

a b c|=(a-b)(b-c)(c—a).
bc ca ab
Answer

1 1 1

a b c

bc ca ab

0 0 1

=la=-b b-c ¢c|llG&i'=6G-G&G"'=6G-C]

bc—ca ca—ab ab

0 0 1
= a—b b—c c
—c(a—b) —-a(b—c) ab
0 0 1
=(@a-b)b-0|1 1 |G =C/Na-b)&G =GCl(b-c)]
—c —a ab

(a-b)b-c)[0+0+1{-a-(-c)}][expansion by first row]
=(a-b)(b-c)(c-a)



6. Question

Using properties of determinants prove that:

1 b+c b*+c’
1 c+a c’+a’|=(a-b)(b-c)(c-a).

1 a+b aZ+b?

Answer

1 b+c b+ c?
1 c+a c2+ a2
1 a+b a%2+0b?

0 b—a b?-3a2
=10 c—b ¢%2-Db?
1 a+b a2+ b?
0 b—a (b—a)(b+ a)
=10 c=b (c=b)(c+ b)
1 a+b aZ + b2

0 1 b+ a

0 1 c+b
1 a+b a%+ b?

[le = R]_" R2 & R2' = R2 = R3]

= (b—a)(c—Db) [Ry’ = Ry/(b - a) & Ry’ = Ry/(c - b)]

=(b-a)(c-b)[0+ 0+ 1{(c + b)-(b+ a)}[expansion by first column]
=(a-b)(b-c)(c-a)
7. Question

Using properties of determinants prove that:

[e—

l+p l+p+q
3+2p 1+43p+2q|=I"
3 6+3p 1+6p+3q

12

Answer

1 1+p 1+p+q
2 3+2p 1+ 3p+ 2g
3 6+3p 1+ 6p + 3q

=L =Z=P —2p—q
=|-1 -3-p -3p—q |[[Ry =Ry1-Ry &Ry =Ry-R3]
3 6+3p 14+6ep 314
0 1 p
= |-1 =3—p -3p—q |[[R1"=R;-R;]
3 6+3p 1+6p+ 3q
0 1 p
=G) -2 —6-2p —6p—2q [[Ry =Ry*2]
3 64+ 3p 1+ 6p+3q
0 1 p
- G) 1 p 1+q [Ry" =Ry + R3]
3 6+3p 1+ 6p+ 3q

=(1/2)[0 + 3(1 + q) - (1 + 6p + 3q) + p(6 + 3p - 3p)] [expansion by first row]
=(1/2)(3+3q-1-6p-3g+ 6p)=1

8. Question



Using properties of determinants prove that:
X a+y z [=a“(a+x+y+2z).

Answer

a+x y
X aty
X Y

+ NN

4a z

a —a 0
0 a —a
¥ ¥ ATz

[Rl, — R1~R2& R2' — Rz— R3]

1: —=1 0
0 1 =]
X y a+t+z

2 [R1" = Ry/a & Ry’ = Ry/al

a

= az[a +z-(-vy)-(-x)][expansion by first row]
=a2(a+x+y+2)
9. Question

Using properties of determinants prove that:

X

=4]
=]

a

v
-4

:(x—:a)(x—a)"’.

a

-1
v

Answer

X a a
a X a
a a X

X+ 2a x+2a X+ 2a
[R1’=R1+R2+R3]

= a X a
a a X
L. & T
= (x + 2a)|la x a|[Ri" =Ry/(x+ 2a)]
a ax
1 1 1
=(x+2a)|0 x—a a-—x|[Rx=Ry-Rj3]
a & X
1 1 4
=(x+2af0 x—a —(x—a)
B @ X
¥ ¥ X
= (x + 2a)(x—a)[o 1 —1|[RY =Ry/(x-a)]
& id: =

=(X+ 2a)(x-a)[x-(-a)+(-a-0)+ (-a)] [expansion by first row]
=(x+2a)(x—a](x+a—a—a)=(x+23)(x-a)2
10. Question

Using properties of determinants prove that:



x+4 2x 2x
2x  x+4  2x |=(5x+4)(x-4).

2x 2x  x+4
Answer

X + 4 Z2X 2%
2X x+ 4 2X
2x 2x X+ 4

5 +4 5x+4 5x + 4
2X X+ 4 2x
2x 2x X + 4

1 1 1
=(5x + 4)|2x x + 4 2x
2% 2X X+ 4

1 ;3 1

=(Bx+4)|0 —=x+4 x—4
2x 2x X+ 4
1 1 1
=(5x+4)|0 —(x—4) x—4
2X 2X X+ 4

[er = Rl + R2 + R3]

[Ry’ = Ry/(5% + 4)]

[Ry" =Ry - R3]

1 1 1
=(Bx +49(x-4)|0 -1 1 [[RY=Ry/(x-4)]
2x 2x x+4

=B5x+4)(x-4)-(x+4)-2x+ 2x-0+ 0-(-2x)] [expansion by first row]
= (5% + 4)(x - 4)( - x -4 + 2x) =(5x + 4)(x - 4)2

11. Question

Using properties of determinants prove that:

X+A 2% 2x

2x XxX%+MA 2x =(5x+}._)(7-.—x):.

2x 2X X+ A
Answer
X+ 2 2xX 2X
2xX X+ A 2%
2X 2x X+ A

Ex + A Bx+ A B5x+ A
2% X+ A 2x
2% 2x X+ A

1 1 1
=Bx+A)2x x+ A 2x
2x 2x X+ A

1 1 1
=0Bx+MD|[0 —x+2A x-—-2A
2x 2X X+ A

1 1 1
=(Bx+2A)|0 —(x—1) x-—2A
2x 2x X+ A

[Rl, — Rl + R2 + R3]

[R1" = Ry/(5x + ))]

[R2" = Ry - R3]

1 1 : |
=(Bx +AM)E-N)|o0 -1 1 |[Ry" = Ry/(x - )]
2x 2x x+ A




=Bx+)X-W[-x+2)-2x+2x-04+ 0-(-2x)] [expansion by first row]
= (5% + 2)(x - M) - X -2 + 2x) = (5x + 2)(x - 2)?
12. Question

Using properties of determinants prove that:

a~+2a 2a+1 1
2a+1 a+2 l:(a—1)3'.
3 3 1

a2 +23 2a+1 1
2a + 1 a+2 1
3 3 1

a?—1 a—-1 0
=|2a—2 a—1 0
3 3 1

a’—-1 a-—-1 0
= 2(a—=1) a—-1 0

[Rl' — R]_-' R2 & Rz, = Rz— R3]

3 3 1
a+1 1 0
= @E—-5% 2 1 0| [R{"=Ry/(a-1) &Ry =Ry/(a-1)]
3 3 1

=(a-1)P[a+1-0-2] [expansion by first row]
=(a-1)3
13. Question

Using properties of determinants prove that:

X X+y X+2y

X+2y X X+y =9y3(x—ty).

X+V X+2v b4
Answer

X x4y x4 2y
X+ 2y X X4y
X+y X+ 2y X

3x+y) 3x+y 3(x+y)
=|x+2y X x +y |[R1"=Ry+ Ry +Rj]
X4 ¥ X + 2y X
1 1 1
=3x+y)x+ 2 X x + y| [R1" = Ry/3(x +y)]
X +¥y X4 2y X
1 1. 1
=3x+y)| ¥ -2y y|[R2"=Rz-Rsl
X+y x+ 2y x
1 1 1
=3yx+y)| 1 -2 1| [Ry" = Ryly]
X+y x4+ 2v X




0 3 0
1 —2 1
xX+y X+ 2y x

= 3y(x +y) [R1" =Ry - R3]

= 3y(x + y)[0 + 3(x + y) - x + 0] [expansion by first row]

= 3y(x + y)(3y) =9y%(x + y)
14. Question

Using properties of determinants prove that:

3x —X+y -X+2z

X—-y 3y z-y |=3(x+y+2z) (xy +yz+2zx).
X—-zZ Yy-z 32
Answer

3x —-Xx+y —xX+z
X—y 3y &=y
X—2Z y-—2z 3z

X+ F4+E X4+ F X+
=xXx+y+z 3y z-y
XEVYEE =2 3z

[C]_' = Cl + C2 + C3]

I —x +¥ -=-X-+4%Z
x+y+z)|l 3y z-y
L y—z 3z

1 1 1
(x +y+ 2z)|—Xx+y S
—x+z Z2-V 3z

o

0 0 1
(x + y + 2)|—x— 2y "G
—x +y V=g . 4

[C1'=C/x+y+ 2)]

[transforming row and column]

[Cl, = Cl—C2 &Cz' = C2 -C3]

=(X+y+2)0+0+(-x-2y)(-y-22)-(-x+ y)2y + z)] [expansion by first row]
= (X +y+ 2)(xy + 2y2 + 2xz + 4yz + 2xy - 2y? + Xz - yz)

= (X + vy + z)(3xy + 3yz + 3x2)

=3(x +y+ z)(xy + yz + zx)

15. Question

Using properties of determinants prove that:

X y° 7 =xyz(x -y )(y -z)(z—x).

1 x T |
= XyZ X y Z [le = C]_fX, Cz' = szy & C3' = C3}"Z]
22



0 0 1
= XyZ X=Y Y —Z Z [C1'=C1—C2&C2'=C2—C3]
XZ___YZ yz_‘zﬁ ZZ
0 0 1
= XVZ X=y Y—2Z Z
x+yE-y) y+2@-2 2°
0 0 1

1 ¢ z
x+y y+z z°

= xyz(x —y)(y—2) [C1" = C/(x - y)& G = Colly - 2)]

=xyz(x-y)y-2)(0+ 0+ y + z-x-y) [expansion by first row]
= xyz(x - yNy -z)(z - x)
16. Question

Using properties of determinants prove that:

b+c a-b a

c+a b-c b|=3abc-a’-b’-¢’.
a+b c—-a ¢

Answer

b+c a-b a

c+a b—-c b

a+b c—a c

2@+ b + 0 0 a+b+c
= c+a b—c b [R1" =Ry + Ry + R3]
a+b c—a g
2 0
=(@+b+cfc+a b—e b|IRL"=Ry(@+b+c)]
a+b c—a™e

=(a+b+)2(b-c)c-b(c-a)+ (c+ a)(c-a)-(a+ b)b-c)llexpansion by first row]
=(a+b+c)(2bc-2c-bc+ab + c?-a’-ab-b? +ac+ bc

=(a+ b+ c)ab + bc + ac- & -b?-c?)

=3abc-a3-b3-¢3

17. Question

Using properties of determinants prove that:

b+c a a
b c+a b |=4abc.
c c a+b
Answer
b+c a &
b c+a b
c C a+b
2(b+c¢) 2(a+c) 2(a+Db)
= b c+a b [R1" =Ry + Ry + R3]
C C a+b




b+c a4+c a+b
=2| b c+ a b |[[R1" =Ry/2]
C i a+b
C 0 a
=2b-c a —a |[R1'=R;i-Ra&Ry =Ry-Rj3]
¢ c a+b
= 2[c{ala+ b)-(-ac)} + 0+ a{c(b-c)-ac}][expansion by first row]

= 2(a%c + abc + ac? + abc - ac? - a?c)

= 4abc

18. Question

Using properties of determinants prove that:

a a+2b a+2b+3c
3a 4a+6b S5a+7b+9c |=-a .
6a 9a+12b 1la+15b+18¢
Answer
a a+ 2b a+ 2b + 3¢
3a 4a + 6b 5a + 7b + 9c
6a 9a + 12b 11a + 15b + 18c
; 3a 3a+ 6b 3a + 6b + 9c
=(3)[3a 4a+6b 5a+7b+9c [[Ry=3Ry]
6a 9a + 12b 11a + 15b + 18c
: 0 —a —2a—b
=()3a 4a+6b Ba+7bt9c |[[Ry'=Ri-Ryl
6a 9a + 12b 11a + 15b + 18c
: 0 —-a —2a—b
= (})[ea 8a + 12b 10a + 14b + 18c| [Ry’ = 2R,]
6a 9a + 12b 11a + 15b + 18c¢
; 0 —-a —2a—b
- (g) 0 -a -a—b [Ry" = Ry - R3]
6a 9a + 12b 11a + 15b + 18c

= (1/6)[0 + 0 + 6a{a(a + b) - a(2a + b)[expansion by first column]

=-a3

19. Question

Using properties of determinants prove that:

a+b+c —C -b
—C a+b+c -a =2(a+b)(b+c)(c+a)
-b -a a+b+c
Answer
a+b+c — -b
—C a+b+c -a
—b —-a a+b+c
a+b a+b —(a + b)
= -c a+b+c -a [R1" =Ry + Ry]
—b —-a at+b+c




1 1 -1
=(@+b)|-c a+b+c —a [[R1"=Ry/(a + b)]
—b -a a+b+c
1 1 —1
=(@+b)l-c—=b b+c b+c |[RX=Ry+R3]
—b -a a+b+c
1 1 -1
=@+b)|-(b+c) b+c b+e
-b —-a a+b+c
1 1 —1
=(a+b)b+0o)|-1 1 1 [Ry" = Ry/(b + )]
-b -a a+b+c
0 2 0
=(@+bb+ol|-1 1 1 [R1" =Ry + Ry]
-b —a a+b+c¢

=(a+b)(b+c){0+2(-b+a+ b+ c)+ 0}expansion by first row]
=2(a + b)(b + c)(c + a)
20. Question

Using properties of determinants prove that:

a b ax + by
b ¢ bx +cy| =(b* —ac)(ax’ +3bxy +cy”).
ax +by bx+cy 0
Answer
a b ax + by
b C bx +.cy
ax + by bx + cy 0
ax bx ax? + bxy
= ()] v cy  bxy + cy?|[Ra' = xRi & Ry" = ¥Ryl
7 lax + by bx + cy 0
0 0 ax? + 2bxy + cy?
= (%y) by cy bxy + cy? [R1" = R; + Ry - R3]
7 |lax + by bx + cy 0

= (1/xy)[0 + 0 + (ax2 + 2bxy + cyz){by(bx + cy) - cy(ax + by)}expansion by first row] .
= (1/xy)( ax? + 2bxy + cy?)(b%xy + bcy? - acxy - bey?)
= (b2 - ac}(ax2 + 2bxy + cyz)

21. Question

Using properties of determinants prove that:

. .

a’ b- c”
(a+1) (b+1)" (c+1)|=4(a-b)(b—c)(c—a)
(a-1)" (b-1)" (c-1)°

Answer



a? b2 c?
(a+1)? (b+1)? (c+1)>
(a-1)2 @®-1)2 (c—1)?
a2 b? c?
=la2+2a+1 b2+2b+1 c2+2c+1
aZ2-2a+1 bB*-2b+1 c2-2c+ 1

a* b? c?
= 43 4b 4c [Ry" =Ry - R3]
a?—2a+1 b*>-2b+1 c2-2c+ 1
as b? c*
=4 a b c [Ry" = Ra/4]
a’—2a+1 b*-2b+1 c*—2c+1

a? a a*-2a+1
=4[b> b b2-2b+1
c2 ¢ c2-2c+1

a?-b? a-b (a®-b?)-2(a—b)
=4[b2-c?2 b-c (b2—c?)—2(b—c)|[R1"=Ri-Ry &Ry =Ry-Rj]
& c c2-2c+1

(a—b)(a+b) a—-b (a—b)(a+b-2)
=4|(b—c)(b+c) b—c (b—c)(b+ c—2)

[transforming row and column]

c? c c?=2c+ 1
a+b 1 a+b-2
=4(@a-b)(b—c)|b+c 1 _b+c—2|[R"=Ry/(a-b)&Ry =Ry/(b-c)]
c? c c2—-2c+1
a—c =
= 4(a-b)(b—c)|b+ ¢ L Db'+t.c—2 |IR1"=R;-R3]
c? c ¢°~2c0+1

1 0 1
= 4(a—-b)(b—c)(a—c)|b+e 1 b+ c—2|[R'=Ry/la-cll
c? c c*—2c+1

=4(a-b)(b-c)(a-c)c2-2c+1-bc-c2+ 2c+ 0 + bc + & - c2) [expansion by first row]
=4(a - b)(b - c)(c - a)
22. Question

Using properties of determinants prove that:

(:{—2)2 (x—l)2 5"
(x—l): x? (3~:+1)2 =-8
x? (x+1) (x+2)
Answer
(x—2)% (x—1)2 x*
(x—1)2 x? (x + 1)2
x? (x+ 1) (x+ 2)?

x2—4x +4 x*-2x+1 x?
= |x2-2x + 1 x? x2 +2x+1
x2 x2+2x+1 x?+4x+ 4
—2x + 3 -2x + 1 =2x—1
=|-2x+ 1 -2x—1 —2x—3 |[Ri"=R;1-R; &Ry =Ry - R3]
x* x2+2x+1 x*+4x+ 4



2 2 2
=|-2x+ 1 —-2x—1 -2x—-3 |[Ri"=Ri-Rj]
x? 2+ 2x+1 x*+4x+ 4
if 1 1
=2|-2x+1 —2x—1 —-2x—3 |[Ry" =Ry/2]
x* X2+ 2x+1 x> +4x+ 4
1 —2x+1 x*
=21 —-2x—1 x2? + 2x + 1| [transforming row and column]
1 —2x—3 x*+4x+ 4
0 2 —2x—1
=20 2 —2x—3 |[R:"=R;-Ry; &Ry =Ry-R3]
1 —-2x—3 x> +4x+ 4
0 0 2
=20 2 —2x—3 |[Ry"=Ri-Rj]
1

.=-8

23. Question

—2x—-3 X2+ 4x+ 4
=2{0+ 0+ 2(0 -

2)} [expansion by first row]

Using properties of determinants prove that:

(m+n)3 I’
(11+1)3 m’

(l+m): n’

(m-n)(n-1).
Answer

(m + n)?2 12
(n+D? m?
1+ m)? n?

m? + n?
n + 12
2 4+ m?

- (G
- (e
- (3

m? + 2mn + n? 12
n? +2nl+12 m?
124+ 2lm+m? n? 2lm

124+ m?+n 12
?+m?>+n® m?
12 + m? + n?

+ m? + n?)

+ m? + n?)

mn

In =(l2 +m? +n° )(1—111)

Im
mn
In
Im
2mn
2In | [C3" = 2G3]

12 2mn
m? 2In|[C" =C1-GC5l
n? 2lm
2mn
2In | [C1"=C + G
n® 2lm
1 12 2mn 5 -
1 m?2 2In|[C = Cy/(I* + m* + n9)]
1 n? 2lm
1 1 1
+ m? + n*)| 1* m? n?|[transforming row and column]
2mn 2Iln  2lm
0 0 1
12 —m? m? — n? n? |[C'=C-G&G' =G -C5]
—2n(l-m) -2l(m—n) 2Im



0 0 1
=P +m?+n*)(I-m(m-n)|l+m m+n n?|[C"=C/l-m)&Ry = Cyl-mj]
-n -1 Im

= (12 4+ m?2 + n?)(l-m)(m-n){0 + 0-1(l + m) + n(m + n)} [expansion by first row]
=(IZ+m?2+nd)(-m)m-n){0+0-I(l+m)+n(m+n)}

= (12 + m2 + n?)(l-m)(m - n)(-12-ml + mn + n?)

= (12 + m? + n?)(I - m)(m - n){(n? - 1) + m(n - 1)}

=(12+ m2 + n?)(I-m)(m-n)(n-1)(1 + m + n)

24. Question

Using properties of determinants prove that:

(b+c) a° be
(C+'a)2 b ca =(al+b3*c3)(a—b)(b—c)(c—a)(a+'b+c).
(afb): ¢” ab

Answer

(b+¢)* a? bc
(c+ a)? b? ca
(@a+ b)? ¢ ab

b? + 2bc + ¢ a?. 2be
= (") ¢ + 2ac + a2 b%? 2ca
a? + 2ab + b2 NS

]

[P + ¢ a® 2bf
= ()| + 2 v 2aflEF =G Gl
a? +b? ¢ 2ab
a8 FhE ek gt e
= (3)]a® + > + ¢ b? 2ca|lC1' =C1 +C)]
a? +b%>+ c? ¢ 2ab
. 1 a? 2bc
= (E) (a2 + b? + ¢?)|1 b? 2cal[C1' = Ci/(a% + b2 + c?)]
1 c¢* 2ab
1 1 1
= G) (a> + b> + ¢?)| a2 b? ¢? | [transforming row and column]
2bc 2ca 2ab
0 0 1
= G)(a2 + b% + c?)| a*-b? b2—cz2 ¢|IG'=G-G&G'=6G-(]
—2c(a—b) —-2a(b—c) 2ab
0 0 1
=@ +b?+cH@-b)b-c)|a+b b+c ?[C'=Cla-b)&G =G/(b-0c)]
= —a ab

= (a2 + b? + c?)(a-b)(b-c){0 + 0-a(a+ b)+ c(b + c)} [expansion by first row]
=(a?+ b2+ c?)(a-b)(b-c){0+0-ala+b)+c(b+c)}

= (a®? + b2 + c?)(a- b)(b-c)(-a%-ba + bc + c?)

= (a? + b% + c?)(a- b)(b-c){(c? - a?) + b(c - a)}

=(a2+ b2+ c?)(a-b)b-c)(c-a)(a+b+c)



25. Question

Using properties of determinants prove that:
3 ] 9] b ]
b® +c¢” a- a-

) 3 2

b- c-+a’ b2 |=4a’bc>

2 2 al +b?
Answer
b? + 2 a® a®
b? ¢z + a? b?
c? - aZ + b?
2(b% + c?) 2(c? + a?) 2(a + b?)
= b2 2y a2 b2 [R1" =Ry + Ry + R3]
c? c* a? + b?
(b? + ¢?) (c? + a%) (a%? + b?)
= 2 bZ C2 + aZ bZ [R]_' = R1f2]
c? £ a? + b?
c? 0 - o
= 2|b® 2% + a? b2 |[R1"=R;-R;]
c? c* a® + b?

= 2[‘:2{(c2 + az)(a2 + bz} - b2c2} + 0+ a2{b2c2 - cz(c2 + az)}] [expansion by first row]
= 2[c?(c2a? + a* + b?c? + a2b? - b%c?) + a?(b?c? - ¢4 - a2c?)]

= 2[a2c'fl + a%c? + a?b?c? + a%b%c? - "-.\2c"1 - a4c2]

= 4a2b?c?

26. Question

Using properties of determinants prove that:

1+a2 —b? 2ab —2b
2 3 ) 543
2ab 1-a“+b° 2a =(1-;—a“+b") .
2b —2a 1-a’ —b?
Answer

Operating R;j—»R;+ bR €3, Ry»R;- aR3

1+a?—b?+2b? 2ab — 2ab —2b+b—2a%b-b3
2ab —2ab 1—a%?+b%?+2a%> 2a—a+a®+ab?
2b —2a 1—a%2—b?
1+ a% +b? 0 —b—a%b-b?
= 0 1+a%2+b? a+a®+ab?
2b —2a 1—a%+b?
1+a’+b? 0 —b(1+a*+b?)
= 0 1+a’+b?* a(1+a’+b?
2b —2a 1—a%?-b?

Taking (1+ a2+b?) from R; and R,

1 0 -b
=(1+a%+b?)?|o0 1 a
2b —2a 1—-a%*-b?



Operating R3— R3 - 2bR; + 2aR,

1 0 —b
B i a
0 0 1+a%+hb?

= (1+a%+b?)?

Taking (1+a2+b?) from Ry

1 0 -b
(1+a%2+b?»3l0 1 a
3 RS ) I |

Expanding with respect to C;
= (1+a%+b?)3 1x[ 1-0]
= (1+a’+b?)3
Hence proved
27. Question
Using properties of determinants prove that:
a b-c c+b
a+c b c-al=(a+b+c)(a’+b’+c?).
a-b a+b ¢ |
Answer
Operating C;—aC;
1| a2 b—c c+b

—la?+ac b c—a
a2—ab a+b C

Operating C;—»C;+bCy+cC3

a2+ b2—bc+c2+bc b—c c+b
a?+ac+b%2+c?2-ac b c—a
a2—ab+ab+b%*+c? a+b C

Il
W =

at+b%2+c2 b—c c+b
a’+b%?+c2 b c—a
a?+b*+c? a+b ¢

Il
| o=

Taking (a2+b2+c2) common from C;

1 1 b-c c+b
=—(@%+b*+c?)|1 b c-a
2 1 a+b C

Ope rati ng Rl—)Rl-R3, R24R2—R3

1 0 —c—a b
=;(az+b2 +c)lo —-a -a
1 a+b ¢

Operating C,—Cy-C3

0 —(a+b+c) b
0 0 —a

1
= —(a?+b%*+c?)
- 1 (@a+b+c) ¢

Taking (a+b+c) common from C,



N B =t b
=—@+b*+cH@+b+)0 0 -a
4 1 1 =

Expanding with respect to C;

= %(az+b2+c2)(a+b+c)x 1x(0—(-a))

%(a2 +b?+c?)(@+b+c)(a)

= (a2+b2+c?)(a+b+c)
28. Question

Using properties of determinants prove that:

-

b2 be b+c
cla’ ca c+al=0.
a’b? ab a=+b
Answer

Expanding with R1
:bzcz(azc+abc—abc—a2b)-bc(a3c2+a2bc2—a2b2c—a3b2)+{b+c)(a3bc2-a3b2c)
_.2b3c2-a2b3c?-abc?-a2b3c?+a2b3c?+ab3c+ab2c2-a3b3c+a’bc3-a3b2c?
=0

29. Question

Using properties of determinants prove that:

(b+ c): ab ca
§ 3
ab (a+c) bec |[=2abc(a+b+c).
ac bc (a+b)
Answer
b2 + c? + 2bc ab ac
= ab a% +c?+2ac bc
ac bc a®+b?+ 2ab

Operating R;—aR;, R,—bR,, R3—cR3

1 a(b?+ c? + 2bo) a’b a‘c
=== ab? b(a% + ¢+ 2ac) bZc
ac? bc? c(a®+ b? + 2ab)

Taking a, b, c common from C;, C;, C3 respectively

ik (b+0)? 3t a*
= ﬁ b? (a+ (3)2 b?
c? c? (a+b)?

Operating Rl—’Rl— R3, Rz—)Rz— R3



(b+c¢)? —a? 0 a2
— 0 (a+c)?-0b? b?
c?—(a+b)? c?—-(a+b)? (a+b)?

(b+c+a)(b+c—a) 0 a’
= 0 (a+c+b)(a+c—b) b?
(c—a—b)(c+a+b) (c—a—b)(c+a+b) (a+h)?
Taking (a+b+c) common from R{, Ry

b+c—a 0 a*
=(a+b+c)? 0 a+c—b b2

c—a—-b c—a-b (a+Db)?
Operating R3— R3- R1- Ry

b+c—a 0 a2
=(a+b+c)? 0 at+c—b b?

—2b —2a a?+b?+ 2ab—a%*-b?

b+c—a 0 -
=(@+b+0?*| o a+c—b b?

—2b —2a 2ab

Operating C;—aC;, C5—bC5

(a+b+0o)z[ab+c—a) 0 a’
~— 0 b(a+c—b) b?
—2ab —2ab 2ab

Operating C;—C;+Cj3, Co—»Cy+C3

2 2z

(a+b+c)? a(b+c) a a
=~ | b? b(a+¢). b?
0 0 2ab

Taking a, b, 2ab from Ry, Ry, R3

(a+b+c)%ab.2ablbtc a a
- = a+c b
0 0 1

Expanding with R3

= 2ab(a+b+c)?x1x (ab+ ac+ bc+c? —ab)
=2ab(a+b+c)?(cl@a+b+0))

= 2abc(a+b+¢)3

30. Question

Using properties of determinants prove that:
b’ —ab b-c bc-ac
ab—a’ a-b b’—abl=0.

,
bc—ac c—a ab-a“

Answer
b(b—a) b—c c(b—-a)

= |la(b—a) a—b b(b—a)
c(b—a) c—a a(b—-a)




Taking (b-a) common from Cq, C3

b b-c ¢
=(b—2a)’la a-b b
c c—a a

Operating R;—»R>-R1+R3

b b-c—b+c c
a a—-b—a+b b
C C—a—cCc+a a

b O ic
=(-a)?la 0 b
c 0 a

[Properties of determinants say that if 1 row or column has only 0 as its elements, the value of the
determinant is 0]

=0
Hence Proved
31. Question

Using properties of determinants prove that:

-a(b’+c’-a’) 2b° 2¢?
2a° -b(c’ +a’ -b’) 2¢? =(abc)(a® +b* +¢’ )
2a° ab’ —c(a2 +b:+c:)

Answer

Taking a, b, c from C4, C5, C3

—b% —c? +2a? 2b% 2c2
= abc 23° b% —c2—a’ 2¢2
5 2b? —a?—b%?+c?)

Ope rati ng Rl—’ R1~R3, R2—’R2—R3

-b%2 —c%2 -2 0 a?+b%+c?
= abc 0 —(@%+b*+c?) a?+b*+c?
24* 2b? —a?—Db? +¢?

Taking (a2+b2+c2) common from Ry, Ry

-1 0 1
= abc(@a®+b%2+c?)?|l0 -1 1
2a2 2b%2 —a?—-b2+c?

Operating R3—»R3+R1+R>

—1 0 0
=abc(a?+b%+c2)2 |0 -1 0
2a? 2b? a?+b?+c?

Taking (a2+b2+c%) common from C; @

— 0 0O
=abc(a?+b%+c%)*|0 -1 0
24 26" 1

Expanding with C3

= abc(a2+b2+c2)3x1x(1-0)



= abc (a2+b2+c2)3
Hence proved
32. Question

Using properties of determinants prove that:

X-3 x—-4 x—-a

X—-2 Xx-3 x-pB|=0.wherea, B, yareinAP.
x-1 x-2 x-v

Answer

Given that a, B, y are in an AP, which means 2B=a+y

Operating R3—»R3-2R>+R

x—3 x—4 XxX—a

= x—2 x—3 x—p
X—1—-2x+4+x—3 x—2-2Xx+6+x—4 x—y—2x+2+x—a
Xx—3 x—4 X—a
= [x—2 x—3 x—B

0 0 Y+ 2=

[we know that 2B=a+Y]

Operating R;~R;-R3, R;—R €5-R3

x—3 x—4 X—a
= Z—2 ¥—3 x—B
0 0 -y+a+y—o

Xx—3 XxX—4 x—a
=|x-2 x—3 x—B
0 0 0

[By the properties of determinants, we know that if all the elements of a row or column is 0, then the value of
the determinant is also 0]

=0

Hence proved

33. Question

Using properties of determinants prove that:
(a+1)(a+2) a+2 1

(a+2)(a+3) a+3 1j=-2
(a+3)(a+4) a+4 1

Answer

Ope rati ng Rl—’ Rl_RZF R24R2’R3

a+1)@+2)-(a+2)(@+3) a+2-a-3 0
= |(a+2)(a+3)-(a+3)(a+4) a+3—-a—4 0
(a+3)(a+49) a+4 1

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




—2(a+2) -1 0
=| —2(a+3) -1 0
(a+3)(a+4) a+4 1

Expanding with C3
= (2(a+2) - 2(a+3))
= (2a+4-2a-6)

=-2

34. Question

3 4
X x x -1

Ifx=#y=zand|y y3

z 2 z*=1

Answer

}-‘4 —1|=0. prove that xyz (xy + yz + zx) = (X + y + z).

By properties of determinants, we can split the given determinant into 2 parts

x x¥ xt x x* 1
W= ¥y yi~p ¥ 1
z z* z* z z® 1

Taking x, y, z common from R1, Ry, R3 respectively

1 x* x* X xiam
20=xyz(l y* yi-|y oyt 1
1 722 2 Al . |

Operating Rl—’leR3, R2—’R2- R3

0 x*2—-2z2 x3-2°
~0=xyz|0 y?—2® y*-—2°
1 z2 z3

x—z (x—-2z)(x*+xz+ 2%
Ply—z (y-z)(y*+yx+12z?)
z z3

0
0
1

x—z x°—-2 0
y—z y>—-z® 0
z z3 1

0 (x—z)(x+2) (x—2z)(x*>+xz+12?)

=xyz|0 (y-z)(y+2) (y—2)(y*+yz+2?)
3

1 z2

Taking (x-z) and (y-z) common from R4, Rs

1 (x*+xz+12z%) 0

0 x+z

A

(x?+xz +2%)

“x-2)(y-2) |1 (y+yz+2?) O|=(x-2)(y-2)|0 y+z (y*+yz+1z?)

vA z?

Expanding with R3

1

Z

—y24yz+72-x2-x2-22 = xyz(Xy2+Xyz+x22 +2y2+yz2+23-x2y-xyz-y72-%2Z-%22-73)

= (y-x)(y+x) +z(y-x) =xyz(xy?+zy? -x’y -x°z)

-(y-x)(x+y+2)=xyz(xy(y-x)+2z(y?-x?))

=(y-x)(x+y+2)= xyz(xy(y-x)+z(x+y)(y-x))

=(y-x)(x+y+2) = xyz(xy(y-x)+(xz+yz)(y-x))

=(y-X)(x+y+2)= xyz(y-x)(xy+xz+yz)

SX+y+2z = Xyz(Xy+xz+yz)

Hence Proved



35. Question

1 a’+bc a°

Provethat|l b>+ca b3|=-(a-b)(b-c)(c-a)(a+ b2+ c2).

1 ¢*+ab ¢’

Answer
Operating Rl—’Rl—Rz, R2-’R2—R3
0 a?+bc—b?—ac a*-b?

0 b2+ca—c?—ab b3 -¢3
1 c2+ab c?

0 (a—b)(a+b)—c(a—b) (a—b)(@+ab+b?)
=0 (b—c)(b+c)—a(b—c) (b—c)(b*+bc+c?)
1 c2+ab P

Taking (a-b), (b-c) common from Ry, R; respectively

0 a+b—-c a®*+ab+Db?
0 b+c—a b?*+bc+c?
1 c%+ab c?

=(a-b)(b-0)

Operating R1—»R1- R>

0 2a—2c a*+ab—-bc—c?
—(@a-b)(b-0)]0 b+c—a _b>+bc+c?

1 c?+ab o

0 2(a—c¢) (@a+c)a—c)+b(a—0)
=(@a-b)(b-0)Jo b+c—a b? +be + c2

1 c?+ab o

Taking (a-c) common from Ry

0 2 a+b+c
=(a—-c)(@a=b)(b—c)|0 b+c—a b?*+bc+c?
1 c?+ab ¢

Expanding with C;

= (a-c)(a-b)(b-c)x(2b%+2bc+2c2-ab-b%-bc-ac-bc-c2+a?+ab+ac)
=-(c-a)(b-c)(a-b)(a®+b2+c?)

Hence Proved

36. Question

Without expanding the determinant, prove that:

1 a bel |l a a

1 b caj=]1 b b

c ab 1 ¢ ¢’

Answer

Ope rati ng Rl_)Rl'RZJ R24R2—R3

0 a—b bc—ac 0 a—b a?-—b?
=2l0 b—c ac—ab|=|0 b-c b%Z-¢?
1 c ab 1 c £*



0 a—b —c(a—Db)
0 b-c —-a(b—0)
1 o ab

0 a—b (a—b)@@a+b)
=10 b—c (b—c)(b+0)
T - o

—

Taking (a-b) and (b-c) from R4, Ry

0 1 —=¢ 0 1 (a+b)
“(a—b)(b—c)jo0 1 —-al=(@-b)(b—0c)|0 1 (b+0)
1 & ab 1 ¢ c?

Method 1:

For the two determinants to be equal, their difference must be 0.

0 1 —¢ 0 1 a+b
=0 1 —-al—|0 1 b+c
1 ¢ ab 1 e &

0=0 1-1 =(a+b+0)
=10-0 1-1 —(a+b+0)
1—-1 c—c ab — ¢?
0 0 —(a+b+0)
=10 0 —(a+b+0)
0 0 ab —c?

Since 2 columns have only 0 as their elements, by properties of determinants
=0

Method 2:

Expanding both with C;
LHS

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

RHS
=(a-b)(b-c)(b+c-a-b)
=(a-b)(b-c)(-a+c)

- LHS = RHS

37. Question

Without expanding the determinant, prove that:

1 a a’| |l bec b+c
1 b b*=]1 ca c+a
1 ¢ ¢2| (1 ab a+b

Answer
Operating R1-R1-R3, R25R,-R3

0 bc—ab b+c—a-b
0 ac—ab c+a—-a-—-b
1 ab a+b

0 a—c a%?-c?
0 b-—c b?2-c?
1 C o

0 a—c (a—c)(a+0)
20 b—c (b—c)(b+0)|=
I - o

0 —-b(a—c) —(a—0)
0 —-a(b—c) —(b—c)
1 ab a+b




Taking (a-c) and (b-c) common from Ry, R,

0 1 a+c 0 b -1
“(a—c)b—-0ofo 1 b+c]=G-c)db-0c)|jo0 —a -1

1 ¢ ¢ 1 ab a+b
Method 1:

If the determinants are equal, their difference must also be equal.

(a-c) and (b-c) get cancelled.

0 1 a+c 0 -b -1
=0 1 b+c¢c|—|0 —-a -1
1 & 'gf 1 ab a+b

0—-0 1+b a+c+1
=|0—-0 14+a b+c+1
1-1 c—ab c*+a+b

0 1+b a+c+1
=0 1+a b+c+1
0 c—ab c*+a+b

Since all elements of C; are 0, by properties of determinants,
=0

~. The 2 determinants are equal.

Method 2:

Expanding with Cq

—(a-c)(b-c)(b+c-a-c) = (a-c)(b-c)(b-a)
—(a-c)(b-c)(b-a)=(a-c)(b-¢)(b-a)

" RHS and LHS are equal

38. Question

X -6 -1
Show that x = 2 is a root of the equation|2 —-3x x-3|=0.
-3 2x 2+x

Answer

Operating R1—=R1-R>

x—2 —6+3x —-1—x+3
0=] 2 —3x x—3
—3 2X Z+Xx
x—2 3(x—-2) —(x—2)
0=| 2 —-3x x—3
-3 2x 2+x

Taking (x-2) common from Ry

1 1 et
0=(x—-2)|2 -3x x-3
—3 2% Z+ZX

Here, we can see that x-2 is a factor of the determinant.
We can say that when x-2 is put in the equation, we get 0.

x-2=0



—))(:2
39. Question

Solve the following equations:

1 X x3
1 b b=0
1 ¢ x°
Answer

Operating R1-R1-R2, R25r2-R3

0 x-b x3-0b3
0 b—c b3-¢3
1 C c?

=0

0 x—c (x—b)®+3xb(x—b)
=0 b—c (b—c)*+3bc(b—0c)
1 e c*

0 1 (x—b)*>+3xb
0=(x-c)(b—c)|0 1 (b—c)?+3bc
1 g &3

Expanding with C;
0=(x-c)(b-c)(b?-2bc+c?+3bc-x?+2xb-b?-3xb)
0= (x-c)(b-c)(bc+c2-x2-xb)
0=(x-c)(b-c)(-b(-c+x)-(c-x)(-c-x))
0=(x-c)?(b-c)(-b-c-x)

Either x-c=0 or b-c=0 or (-b-c-x)=0

SX=c or b=c or x=-(b+c)

If b=c, x=Db

.. Xx=c or x=b or x=-(b+c)

40. Question

Solve the following equations:

X +a b C
a x+b ¢ [=0
b b X+C
Answer

Operating c1-c1+C2+C3

x+a+b+c b c
x+a+b+c x+bDb C
Xx+a+b+c b X+c

=0

Taking (x+a+b+c) common from C4

1 b C
1 x+b C
1 b X+c

(x+a+b+0) =0




Ope rati ng Rl—’ Rl—R3, R2—>R2—R3

0 0 —x
0 x —x
1 b x+c

(x+a+b+0) =0

Expanding with C;
0=(x+a+b+c)(0+x?)
O=x2{x+a+b+c}

Either x2=0 or (x+a+b+c)=0
~.x=0 or x=-(a+b+c)

41. Question

Solve the following equations:

vy
7N
A
|
[#a]
LF8)
[l
o

3 3 3x-8
Answer

Operating c1-c1+C2+C3

3x—8+3+3 3 3
0=|3+3x—8+3 3x—8 3
3+3+3x—8 3 3x—8

3x—2 3 3
0=|3x—2 3x-8 3
3x—2 3 3x—8

Taking (3x-2) common from Cq

1 3 3
0=(3x—-2)|]1 3x—8 3
1 3 3x—8

Ope rati ng Rl—’ R1~R3, R2—’R2—R3

0 0 —(3x—11)
=(3x—-2)|l0 3x—-11 -3x+11
1 3 3x— 8

Expanding with C;
0= (3x-2)(0+(3x-11)2)
0=(3x-2)(3x-11)2

Either 3x-2=0 or 3x-11=0

11

X=X ="—
3

W

42. Question

Solve the following equations:

x+1 3 5

S]
5
|
(§]
L
Il
o

2
L8]
]
t
Y



Answer
Operating C1—»C;+C5+C3

Xx+9 3 5
X+9 x+2 5
X+9 3 X+ 4

Taking (x+9) common from C4

1 3 5
0=x+9)|1 x+2 5
! 3 X+ 4

Ope rati ng Rl—’ Rl—R3, R2-’R2~R3

0 0 1—x
0 Xx—=1 I—X%
1 3 X+4

0=(x+9)

0= (x+9)(0-x+x2+1-x)
0=(x+9)(x2-2x+1)
0=(x+9)(x-1)2

- Either x+9=0 or x-1=0
x=-9, x=1

43. Question

Solve the following equations:

3 7
2 x 21=8
7 6 X
Answer

Operating R1-R1TR2+R3

x+9 x+9 x+9
2 X 2
T 6 X

O:

Taking (x+9) common from Ry

S [ |
2 x 2
T 6 X

0=(x+9)

Ope rati ng Cl—’Cl-C3, C2—?C2-C3

0 0 1
0=(x+9) 0 x—-2 2
T=x 6% X

Expanding with R;
0=(x+9)(0-(x-2)(7-x))
0=(x+9)(7-x)(2-x)

Either x+9=0 or 7-x=0 or 2-x=0
5o x=-9 or x=7 or x=2

44. Question



Solve the following equations:

Answer
Expanding with R1
0= x(-3x>-6X-2X2+6X) +6(2x+4+3x-9)-1(4x-9x)
0=x(-5x2)+6(5%-5)-1(-5x)
0= -5x>+30x-30+5x
0=-5x>+35%-30
S-7x+6=0
O-X-6x+6=0
x(x>-1)-6(x-1)=0
X(x-1)(x+1)-6(x-1)=0
(x-1)(x>+Xx-6)=0
(x-1) 0 +3%-2x-6)=0
(x-1)(x(x+3)-2(x+3)(=0
(x-1)(x+3)(x-2)=0
Either x-1=0 or x+3=0 or x-2=0
Sox=1orx=-3 orx=2
45. Question
Prove that
a b-c c+b
a+c b c—a:(a~b*cna:+b:*§)
a—b b+a c |
Answer

Operating C;—aC;

a* b—c c+b
a’+ac b c—a
a2—ab b+a C

1

Operating C;—»C;+bCy+cC3

a2+b%+c2 b—c c+b
a?2+b%+c2 b c—a
a?+b?+c® b+a c

1

a

Taking (a2+b2+c2)



1 b—-c c+b
1 b c—a
1 b+a C

aZ+b%+c?
a

Operating C;—»C5-bC4, C3-C3-cC5

aZ+b2+c2|l —¢ b
="—a 1 I 5
I A
Expanding with R3
a?+b%+c? =
= T{ac~0+a‘ + ab)

aZ+b%4c? a(@+b+c)
a

(a?+b%+c?)(a+b+c)
Hence Proved
Exercise 6C

1 A. Question
Find the area of the triangle whose vertices are:

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

Answer
JFr Ya 1
Area of a triangle =ZI%: i8 1
X3 R¥gd
1]/3 8 1
==|-4 2 1
2 b =1 1

Expanding with C3
: S
= 5[ (4—10)— (-3 —40) + (6 +32)]

1
=§[—6+43+38]

75

2
= 37.5 sq. units

1 B. Question
Find the area of the triangle whose vertices are:

A(-2, 4), B(2, -6) and C(5, 4)

Answer
1121 Y1 1
Areaofatriangle=Ex2 y» 1
X3 y3 1
1 %1
2lg 4 1

Expanding with C3



= 3[(8+30) (-8~ 20) + (12-8)]

1
= 5[38+28+4]

68
T2

= 34 sq. units
1 C. Question
Find the area of the triangle whose vertices are:

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

Answer
¥ ¥2 1
Area of a triangle = §X2 y, 1
X3 ya 1
1—8 -2 1
=-l-4 -6 1
2—1 5 1

Expanding with R3
|
=§[ (—20—-6)—(—40—2) + (48— 8)]

1
=§[—26 + 42 + 40]

56

2
=28 sq. units
1 D. Question
Find the area of the triangle whose vertices are:

P(0, 0), Q(6, 0) and R(4, 3)

Answer
1 X3 1 1
Areaofatriangle=§x2 y, 1
Xz ya 1
e
2] 3 1

Expanding with R;

1
=5[18]

= 9 sq. units

1 E. Question

Find the area of the triangle whose vertices are:
P(1, 1), Q(2, 7) and R(10, 8)

Answer



X3 V1 1

1
Areaofatriangle=§x2 y, 1
X3 ya 1
i I T
==|2 7 1
2lO 8 i

Operating Rl—’ R]_-R3, Rz—’ R2—R3

-9 -7 o
==[-8 -1 0
2l10 8 1

Expanding with C3

1
=§[9—56]
1
=—[-47
2[ 47]
47
2

= -23.5 sq. units = 23.5 sq units
2 A. Question
Use determinants to show that the following points are collinear.

A(2, 3), B(-1, -2) and C(5, 8)

Answer
1% it
Areaofatriangle=§xz y.u 1
X3 ya 1
112 3 1
=-|-1 =2 1
2 5 8 1

Expanding with C3

1 1
35[(—8+ 10) — (16 — 15) + (—4 + 3)]=5 [2=1=1]
=0
Since the area between the 3 points is 0, the three points lie in a straight line, i.e. they are collinear.
2 B. Question

Use determinants to show that the following points are collinear.

A(3, 8), B(-4, 2) and C(10, 14)

Answer
¥ ¥2 1
Areaofatriangle= -|x, y, 1
X3 Y2 1
113 8 1
=-|-4 2 1
4 10 14 1

Expanding with C3



1

=§ [ (=56 — 20) — (42— 80) + (6 + 32)]
1

=§[—76+38+ 38]

=0

Since the area between the 3 points is 0, the three points lie in a straight line, i.e. they are collinear.

2 C. Question

Use determinants to show that the following points are collinear.

P(-2, 5), Q(-6, -7) and R(-5, -4)

Answer
1% ¥2 1
Areaofatriangle=§)(2 ¥: 1
X3 y3 1
1]1-2 & 1
=z|-6 -7 1
2—5 -4 1

Expanding with C3
1
= [(24-35) = (8+25) + (14 +30)] =~ [ ~11 - 33 + 44]

=0
Since the area between the 3 points is 0, the three points lie in a straight line, i.e. they are collinear.
3. Question

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

Answer
¥ ¥2 1
Area of a triangle = 3% Y2 1
X3 y3 1

Since they are collinear, the area will be 0

13 -2 1
_)0=Ek 7S |
g 8

Expanding with C3
=0 => [(8k—16) — (24 +16) + (6 + 2K)]

~0 = >[10k— 50]

- 10k - 50=0

- 10k=50

k=5

4. Question

Find the value of k for which thepoints P(5, 5), Q(k, 1) and R(11, 7) are collinear.

Answer



X3 V1 1
X, y2 1
X3 Y3 1

Since they are collinear, the area will be 0

1
Area of a triangle = 2

i 5 5 1
_’0=Ek : S |
¥ 7 A

Expanding with C3

- 0 = (7k-11)-(35-55)+(5-5k)

- 0= 2k-14
- 2k=14

5. Question

Find the value of k for which thepoints A(1, -1), B(2, k) and C(4, 5) are collinear.

Answer
1121 V1 1
Area of a triangle = 3 X, ¥, 1
X3 ya 1

Since they are collinear, the area will be 0

1 =1 3
*0==-12 k 1
4 5 1

Expanding with C3

- 0 = (10-4k)-(5+4)+(k+2)
- 0=-3k+3

- 3k=3

k=1

6. Question

Find the value of k for which the area of aABC having vertices A(2, -6), B(5, 4) and C(k, 4) is 35 sq units.

Answer
¥ ¥a 1
Area of a triangle = > % ¥ 1
X3 y3 1
112 -6 1
35 = 3 5 4 1
k 4 1

Expanding with C3

- 70 = (20-4k)-(8+6k)+(8+30)
- 70= -10k+50

- 20=-2k

- k=-2

7. Question



If A(-2, 0), B(0, 4) and C(0, k) be three points such that area of a ABC is 4 sqg units, find the value of k.

Answer
1% ¥2 1
Area of a triangle = 2 X, ¥, 1
X3 ya3 1
1|-2 0 1
4=—=10 4 1
2o k1
Expanding with C;
- 8=-2(4-k)
- -4=4-k
8. Question
; . L . |
If the points A(a, 0), B(0, b) and C(1, 1) are collinear, prove that — + — =1,
a b
Answer
¥ ¥a 1
Areaofatriangle= -|x, y, 1
X3 Y3 1

Since the points are collinear, the area they enclose is 0

1301
0==|0 b 1
21 S |

Expanding with C;

- 0 = a(b-1)+(-b)

- 0= ab-a-b
— a+b=ab
»ath

ab 1

1 1

Hence proved

Objective Questions
1. Question

Mark the tick against the correct answer in the following:

cos 70° sin 20° .,
sin 70° cos 20°|
Al

B.0

C. cos 50°

D. sin 50°



Answer

To find: Value of |C?5_/?g: Sin?é%u
sin cos

Formula used: (i) cos 8=sin (90- 6)

We have, cos 70° sin20°|

sin70° cos20°
On expanding the above,
= {cos 70°} {cos 20°} - {sin 70°} {sin 20°}
On applying formula cos 8=sin (90- 6)
= {sin (90 - 70)} {sin (90 - 20)} - {sin 70°} {sin 20°}
= {sin 20°} {sin 70°} - {sin 70°} {sin 20°}
=0
2. Question

Mark the tick against the correct answer in the following:

cos15° sin15°| _

sin 15° cos15°

Al

0
”I&‘l 1| =

D. none of these

Answer

To find: Value of [€9S 137 sIn 157
sin15° cos15°

Formula used: (i) cos (A + B) =cos Acos B-sin Asin B

Wakisia cos15° sin 15°|

sin15% cos15®
On expanding the above,
= {cos 15°} {cos 15°} - {sin 15°} {sin 15°}
On applying formula cos (A + B) =cos Acos B-sin Asin B
= cos (15 + 15)
= cos (30°)

3. Question

Mark the tick against the correct answer in the following:



sin 23° —sin 7°

cos 23° cos 7°

a3
2

w
1D | —

C. sin 16°

D. cos 16°

Answer

To find: Value of |csg; 3?; _czisn77:|

Formula used: (i) sin (A + B) =sinAcos B + cosAsinB

We Fave |sin 23° —sin7°
"lcos23°  cos 7°

On expanding the above,
= (sin 23°) (cos 7°) - (cos 23°) (-sin 7°)
= (sin 23°) (cos 7°) + (cos 23°) (sin 7°)
On applying formula sin (A + B) =sin Acos B + cosAsinB
=sin (23 + 7)
= sin (30°)
1

-2

4. Question
Mark the tick against the correct answer in the following:
a+ib c+1ud
—c+1d a-id

— 9

A. (a2 + b? - c? - d?)
B. (aZ - b2 + c2 - d?)
C.(a? + b? + 2 + d?)
D. none of these

Answer

To find: Value of | 3 :i% c+ _‘g
== | a-li

Formula used: i2 = -1

a+ib c+id
WIS |—c+ id a-ib

On expanding the above,

= (a + ib) (a - ib) - (-c + id) (c + id)



= (a2 - iab + iba - #b?) - (-c2 - icd + icd + Pd?)

= {a? - iab + iba - (-1)b?} - {-c? - icd + icd + (-1)d?}
= {a?-iab + iba + 16} - {-c? - icd + icd - 1d?}
=a2+b2+c2+d?

5. Question

Mark the tick against the correct answer in the following:

If wis a complex root of unity then|® @ 1 [=?

-

o 1 Q)

Al
B.-1
C.0

D. none of these

Answer
1 o w?
To find: Valueof | (3 @2 1
w2 1

Formula used: 3 =1

1 o w?
We have, o w? 1
w? 1

On expanding the above along 15t column

=y arely Sl 2 7

= [1{{w?)(@)- (D D}] - [f(@)(@)-(w?) (D] + [w*{(@)(1)-(w?)(w?)}]
= [1{w*-1}]-[0{w?-w?}]+[w*{w-wi]] .. ()

As 3 =1,

= wl.ow=1.0

> wi=w

Using the above obtained value of * in egn. (i)

= [1{w?-1]] - [o{w?-w?}] + [0*{w-w}]

= 1{w3-1}
= w31
=1-1=0

6. Question

Mark the tick against the correct answer in the following:



1 o l+o
If w is a complex cube root of unity then the value of |1+ ® 1 ™ |is

o l+o 1
A 2
B. 4
cC.0
D.-3

Answer

To find: Value of 14w

w i+w

1 w 1+w
1 w
1

Formula used: (i) g3 =1
(i) 1+w+w? =0

1 w 1+w
1+w 2| w
w 1+w 1

We have,

On expanding the above along 15t column

ol il ALY A R NG

= [1{(w?)(w)-() (D }]-[f(@)(@)-(w?)(1)}]+[w?*{(w) 1-(w?)(w?)}]
- [0 1)]-[ofw-?) 4 [62or 3

As w3 =1,

2 wl.o=1.0

swi=w

Using the above obtained value of ¢* in egn. (i)

= [1{w?-1]]-[o{w?-w?]+[w*{w-w)]

= 1{w3-1}
= w3-1
21-1=0

7. Question

Mark the tick against the correct answer in the following:

22 3 4=
32 42 52

A 8

B. -8

C. 16



D. 142

Answer
1 %2 3
To find: Value of 22 32 42
3* 4% g2
g2 ¢ 3
We have, 22 32 42
32 42 g2
1 4 9
=14 9 16
9 16 25

Applying R; — R5-R;

8 12 16
4 9 16
2 I6 b

=

Applying R, = R, - R,

g 12 46
4 3 0
9 16 25

=

Taking 4 common from Ry

2 3 4
=414 3 0
9 16 25

Applying R; = R; -R,

2 0 4
=4|4 3 0
9 16 25

Taking -2 common from R4

i1 0 -2
=4)(-2) |4 3 0
9 16 25

Applying R; — 9R;

|19 0 -18
==14 3 0
9 16 25

Applying R; — R5- R,

L0 0 -18
=214 3 0
0 16 43

Taking 9 common from Ry

1 0 -2
=-814 3 O
0 16 43

Expanding along Ry

= -8 [1[(3)(43)-(16)(0)] - 0 [(4)(43)-(0)(0)] - 2 [(4)(16)-(3)(0)]]



=-8[[(129)-(0)] - 2 [(64)-(0)1]
= -8 [129 - 128]

=-8

8. Question

Mark the tick against the correct answer in the following:

n 2! 3!
2! 3! 41=?
3! 4! 35!
A 2
B. 6
C.24
D. 120
Answer
11 21 3!
To find: Value of |21 31 41
3! 4! 5!
11 21 '3
We have, (21 3! 4!
3! 4! 5l
1 2 6
=12 6 24
6 24 120

Taking 2 common from R,

L 2 6
=211 3 42
6 24 120

Taking 6 common from R3

1 2 6
1 3 12
1 4 20

Applying R, — R, - R,

=2x6

i1 2 8B
=120 1 6
1 4 20

Applying R; — R5-R;

L 2 6
=120 1 6
0 2 14

Expanding column 1
=12 [1{(1)(14)-(6)(2)}]
=12 [1{(14)-(12)}]

= 12[2]



=24

9. Question

Mark the tick against the correct answer in the following:
a—-b b-c c-a
b-c c¢c—-a a-b[=?
c—-a a-b b-c
A.(a+b+c

B.3(a+ b+ c)

C. 3abc

D.0

Answer

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

To find: Value of

a-b b-c c-a
b-¢c c-a a-b
c-a a-b b-c

We have,

Applying R; = R; + R,

a-b+b-c b-c+c-a c-a+a-b
= b-c c-a a-b
c-a a-b b-c

a-¢c b-a c-b
=|b-c c-a a-b
c-a a-b b-c

Applying R; — R; + R5

a-c+c-a b-a+a-b c-b+b-c
= b-c c-a a-b
c-a a-b b-c
0 0 0

=|b-c c-a a-b
c-a a-b b-c

If every element of a row is 0 then the value of the determinant will be 0
10. Question

Mark the tick against the correct answer in the following:

[—

l+p 1l+p+q

2 3+2p 1+3p+2q[=?
3 6+3p 1+6p+3q
A0

B.1

C.-1

D. none of these

Answer



1 1+4p 1+p+q
2 3+2p 1+3p+2q
3 6+3p 1+6p+3q

To find: Value of

1 1+4p 1+p+q
2 3+2p 1+43p+2q
3 6+3p 1+6p+3q

We have,

Applying R, — R, - 2R,

1 1+p 1+p+q
0 1 p-2
3 6+3p 1+6p+3q

=

Applying R; — R5 - 3Ry

1 1+4+p 1+4p+q
) T | p-2
0 3 3p-2

=

Expanding along Cy

= [1{(1)(3p-2)-(3)(p-2)}]
=1

11. Question

Mark the tick against the correct answer in the following:

1 1 1
a b c¢|=?
a> b

A.(a-b)(b-c)(c-a)
B.-(a-b)(b-c)(c-a)
C.(a-b)(b-c)(c-a)(a+b+c)
D.abc(a-b)(b-c) (c-a)

Answer
1 1 1
To find: Valueof|la b ¢
a2 b’ &3
1 1 2
Wehave,|a b ¢
a2 b’ &3

Applying C, - C,-C,4

1 0 1
=|a b-a C
a3 b’-a® ¢

Applying C; — C5-C,
1 0 0

a b-a c-a
a® b’-a® c3-a

=3




We know, x> - y3 = ( x - y) (x> +xy+y?)

1 0 0

a b-a c-a

a® (b-a)(b® +ab+a?) (c-a)(c? +ca + a?)

=

Taking (b-a) common from C,

| 0 0
a 1 c-a

= (b-a)
a®> (b®+ab+a?) (c-a)(c?+ ca+a?)

Taking (c-a) common from C,

i 0 0
a 1 1

= (b-a) (c-a)
a3 (b? +ab+a?) (c2 +ca+a?)

Expanding along Cy

= (b-a) (c-a)[1{(1)(c® + ca + a?) - (b? + ab + a?)(1)}]
= (b-a)(c-a)[c? + ca+a?-b?-ab-a?]

= (b-a) (c - a)[c? - b? + ca - ab]

= (b -a) (c-a)l(c-b)(c+b)+ alc-Db)]
=(b-a)(c-a)l(a+ b+ c)c-Db)]
=(a-b)(b-c)(c-a)(a+b+c)

12. Question

Mark the tick against the correct answer in the following:
sin o, coso sin(a.+3)

smp  cosfp sin(p+3)|=?

siny cosy sin(y+3)

A0

B.1

C.sin (o + 6) + sin (B + 6)+ sin (y + 6)

D. none of these

Answer

sina cosa sin(a+d)
sinB cosB sin(B+9d)
siny cosy sin(y+d)

To find: Value of

Formula Used: sin(A+B) = sinAcosB+cosAsinB

sina cosa sin(a+d)
sinB cosB sin(B+d)
siny cosy sin(y+9d)

We have,

Applying C; — cos(8)C,

sinacos® cosa sin(a+d)
sinBcosd cosB sin(B+9)
siny cosd cosy sin(y+d)

=




Applying C;, — sin(3)C,

sinacosd cosasind sin(a+d)
= |sinBcosd cosBsind sin(B+3)
siny cosd cosy sind sin(y+9)

We know, sin(A+B) = sinAcosB+cosAsinB

sinacosd cosasind sinacosd + cosasind
= [sinBcosd cosBsind sinP cosd + cosP sind
siny cosd cosysind siny cosd + cosy sind

Applying C; — C5-C,

sinacosd cosasind sinacosd + cosa sind - sina cosd
= [sinB cosd cosPBsind sinf cosd + cosP sind - sinP cosd
siny cosd cosy sind siny cosd + cosy sind - siny cosd

sinacosd cosasind cosasind
= [sinB cosd cosBsind cosPsind
siny cosd cosysind cosy sind

=0
When two columns are identical then the value of determinant is 0
13. Question
Mark the tick against the correct answer in the following:
a b c

If a, b, ¢ be distinct positive real numbers then the valueof |b ¢ a| is

a5

A. positive

B. negative

C. a perfect square
D.0

Answer

b
c

To find: Nature of

o n o
oo o0

a b c
b ¢ a
c ‘a b

We have,

Applying C; — C; + C, + C5

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

Taking (a+b+c) common from Ry

2 [ 1
b c a
c a b

= (a+b+c)

Expanding along Ry



= (a+b+c)[1{(b)(c)-(a)(a)} - 1{(b)(b)-(c)(a)} + 1{(a)(b)-(c)(c)}]

= (a+b+c)[1{bc-a%} - 1{b%-ca} + 1{ba - c?}]

= (a+b+c)[bc - a2 -b? + ca + ab - c?]

= -(a+b+c)[ c2+al+b-ca-bc-ba ]

z’“%(a+b+c) 2[c2+a?+b%-ca-bc-ba]

= —% (a+b+c) [2¢? + 2a% + 2b? - 2ca - 2bc - 2ba]

= —%(a+b+c) [c? +a?-2ca+c?+ b?-2bc+a?+ b%-2ba]

=-2(a+b+0) [(c-a)? +(c-b)? +(a-b)?]

Clearly, we can see that the answer is negative

14. Question

Mark the tick against the correct answer in the following:

X+Yy X %
Sx +4y  4x
10x+8y 8x 3x

2x|=?

A0
B. x3
C. y3

D. none of these

Answer
X+Y X
To find: Value of | 5x+4y 4x
10x+8y 8x

X+Yy X X
S5x+4y 4x 2x
10x+8y 8x 3x

We have,

Applying R,— 2R,

X4y X X
10x+8y 8x 4x
10x+8y 8x 3x

1
=
2

Applying R, — R, =R,

X+Yy X X
0 0 x
10x+8y 8x 3x

4
SRR

Applying R; — 8R;

8x+8y 8x 8x
=¢ o 0 0 X
- 110x+8y 8x 3x

Applying R; — R;— R,

2X
3x




8x+8y 8x 8x
0 0 X
2X 0 -5x

1
=

16

Expanding along R>

:1_‘6 [x{(2x)(8x) - (8x+8y)(0)}]

= — [x{16x}]

ﬂXB

15. Question
Mark the tick against the correct answer in the following:
a’+2a 2a+1 1
2a+1 a+2 1|=?
3 3 1
A (a-1)
B. (a - 1)
C.(a-1)3
D. none of these

Answer

a2+ 2a AN
2a+1 a+2 1
3 3 1

To find: Value of

aZ+2a 2a+1 9
2541 ‘asZ %
3 3 1

We have,

Applying R;— Ry - R2

a’-1 a-1 0
=|2a+1 a+2 1
3 3 2

Applying R,— R - R3

a?-1 a-1 0
2a-2 a-1 0
3 3 1

=

Expanding along C3

= [1{(a-1)(a-1) - (a-1)(2a - 2)}]
=[1{(a-1)(a+1)(a-1) - (a-1)2(a - 1)}]
= [{(a+1)(a-1)? - 2(a-1)?}]
=[{(a-1)2 (a+1-2)}]

= [{(a-1)? (a-1)}]

= (a-1)3

16. Question



Mark the tick against the correct answer in the following:
a a+2b a+2b+3c

3a 4a+6b Sa+7b+9¢c |=?

6a 9a+12b 1la+15b+18c

A. a3

B. -a3

C.0

D. none of these
Answer

a a+2b a+2b+3c
3a 4a+6b 5a+7b+Sc
6a 9a+12b 11a+15b+18c

a a+2b a+2b+3c
3a 4a+6b S5a+7b+9c
6a 9a+12b 11a+15b+18c

To find: Value of

We have,

Applying R3— R3 - 2R,

a a+2b a+2b+3c
3a 4a+6b 5a+7b+%c
0 a a+b

=3

Applying R,— R; -3R,

a a+2b a+2b+3c¢c
=10 a 2a+b
0 a a+b

Expanding along Cq

= [a{(a) (a+b) - (a)(2a+b)}]
= [a{(a’? + ab) - (2a’+ab)}]
= [a{a? + ab - 2a% - ab}]

= [a{-a%}]

= .33

17. Question

Mark the tick against the correct answer in the following:

b+c a b
c+a ¢ a|=?
a+-b b ¢

A.(la+b+c)(a-q
B.(a+b+c)(b-c)
C.(a+b+c)(a-cp
D.(a+b+c)(b-cp

Answer



b+c a b
To find: Value of |[c+3 ¢ a
a+b b ¢
b+c a b
We have, |[c4+a ¢ a
a+b b ¢

Applying R;—R; +R, + R;

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

= c+a C a
a+b b c
2(a+b+c) a+b+c a+b+c
= c+a C a
a+b b c
2 4 4
= (a+b+c)|lc+a c a
a+b b c

Expanding along Ry

= (a+b+c)[2{(c) (c) - (b) (a)} -1{(c+a)(c)-(a+b)(a)} + 1{(c+a)(b)-(a+b)(c)}]
= (a+b+c)[2{c? - ab} -1{c?+ac-a-ab} + 1{bc+ba-ac-bc}]

= (a+b+c)[2c? - 2ab-c2 - ac + a2 + ab + ba - ac]

= (a+b+\:][c2 4:a° « 2ac]

= (a+b+c)(c - a)?

18. Question

Mark the tick against the correct answer in the following:

A (x+y)
B.(x-y)
C. xy

D. none of these

Answer
3 1 1
To find: Value of |1 14X p |
a: 1 14y
1 i 1
We have, |1 14X 1
1 p ] 1+y

Applying R;— R, - R,

5 N 0
=1 1+x 1
1 1 14y

Expanding along Ry



= [x{(1)(1+y)-(1)(1)}]
= [x{1+y-1}]

= Xy

19. Question

Mark the tick against the correct answer in the following:

bc b+c 1

ca c+a 1=?

ab a+b 1
A.(a-b)(b-c)(c-a)
B.-(a-b)(b-c)(c-a)
C.a+b)(b+c)(c+a)
D. None of these

Answer

bc b+c 1
ca a+c 1
ab a+b 1

bc b+c 1
ca a+c 1
ab a+b 1

To find: Value of

We have,

Applying R;— R; =R,

bc-ca b-a 0
=| ca a+c 1
ab a+b 1
c(b-a) b-a 0
=1 ©a a+c 1
ab a+b 1

Taking (b - a) common

c 1 0
ca a+c 1
ab a+b 1

Applying R,— Ry =R,

= (b-a)

C A 0
=(b-a)|ca-ab cb 0
ab a+b 1
c 1 0
= (b-a)|a(c-b) c-b O
ab a+b 1

Taking (c - b) common

c 1 0
= (b-a)(c-b) |a i 0
ab a+b 1

Expanding along C3
= (b -a) (c-b) [1{(c) (1) - (a) (1)}]



=(b-a)(c-b)(c-a)
=(a-b)(b-c)(c-a)
20. Question

Mark the tick against the correct answer in the following:

b+c a a
b c+a b |=?
C C a+b

A. 4abc

B.2(a+ b+ c)
C. (ab + bc + ca)

D. none of these

Answer
b+c a a
To find: Valueof | b  c+a b
e c a+b

b+c a a
We have, | b c+a b
[ ¢ a+b

Applying R;—R; +R, + R,

b+c+b+c a+c+a+c a+b+a+b
= b c+a b
(o c a+b

Taking 2 common

b+c a+c a+b
b c+a b
(o c a+b

=

Applying R;— Ry - R2

c 0 a
=2|b c+a b
c ¢ a+b

Expanding along R,

=2 [c{(c + a) (a + b) - (b) (c)} + a{(b)(c) - (c) (c + a)}]
=2 [c{(ac + cb +a% + ab - bc} + a{(bc - - ac)}]

=2 [c{(ac + a® + ab)} + a{(bc - & - ac)}]

=2 [ac2 + ca? + abc + abc - ac? - azc]

= 2 [2abc]

= 4abc

21. Question

Mark the tick against the correct answer in the following:



a 1 b+c
b 1 c+a|=?
c 1 a+b
A.a+ b+ c
B.2(a + b + ¢)
C. 4abc
D. a2b2c2
Answer
a 1 b+c
To find: Valueof [p 1 c+a
c 1 a+b
a 1 b+c
We have, [b 1 c+a
c 1 a+b

Applying R,— R; =R,

a 1 b+c
=|b-a 0 a-b
(e i a+b

Taking (a - b) common

a 1 b+c
=(a-b)|-1 0 a-b
c 1 a+b

Applying R3— R3 - R,

a 1 b+c
=(a-b)|-1 0 a-b
c-a 0 a-c

Taking (c-a) common

a 1 b+c
= (b-a)(c-a)|-1 0 a-b
3 @ =3

Expanding along R,

=(b-a)(c-a)[0-1(1-(a-b))+ (b+ c)0)]
=(b-a)lc-a)-1+a-b)

=(b-a)lc-a)a-b-1)

= (b-a)(ac-bc-c-a2+ ab+a)

= (abc - b%c - bc - a2b + ab? + ab - a%c + abc + ac + a3 + ab + a?)
= 4abc

22. Question

Mark the tick against the correct answer in the following:



X+7 +10 x+14
A. -2

B.2

C x*=2

D.x% + 2

Answer

X+1 x+2 x+4
X+3 X+5 x+8
X+7 Xx+10 x+14

To find: Value of

Xx+1 x+2 x+4
X+3 X+5 x+8
X+7 x+10 x+414

We have,

Applying R;— R, - R,

2 3 4
X+3 X+5 X+8
Xx+7 x+10 x+14

=

Applying R,— R3 -R,

2 3 4
=1 4 5 6
X+7 x+10 x+14

Expanding along R,
= [2{(5)(x+14) - (6)(x+10)} - 3{(4)(x+14) - (6)(x+7)} + 4 {(4)(x+10) - (5)(x+7)}]
= [2{5x+ 70 - 6x - 60} - 3{4x + 56 -6x - 42} + 4 {4x + 40 - 5x - 35}]
=[2{10 - x} - 3{14 -2x} + 4 {5 - x}]
=[20 - 2x - 42 + 6x + 20 - 4x]
=-2
23. Question
Mark the tick against the correct answer in the following:
5 3 -1
Ifl-7 x 2|[=0thenx=7?
9 6 -2
A0
B. 6
C.-6
D.9
Answer

To find: Value of x



5 3 =1
Wehave, |-7 x 2| =0
9 6 -2

Applying R;—2R,

10 6 -2
=|-7 x 2|=0
9 6 -2

Applying R;— R =R,

1 0 0
=1-7 x 2|=0
9 6 -2

Expanding along Ry

= [1{(x)(-2) - (6)(2)}] =0
=>[1{-2x-12}]=0
=-2x-12=0

= -2x = 12

=>X=-6

24. Question

Mark the tick against the correct answer in the following:

x 3 7

The solution set of the equation |2 x 2|=0is
1 "

A. {2,-3.7}

B. {2,7.-9}

C.[-2, 3,-7}

D. none of these
Answer
To find: Value of x

e
2 w2
Z B X

We have, =0

Applying R;—2R,

2x 6 14
2 x 2
7 6 X

=

=0

Applying R;—R; -R,

2x-7 0 14-x
2 X 2
7 6 ) ¢

=

=0

Expanding along Ry

= [(2x-7){(x)(x) - (6)(2)} + (14-x){(2)(6) - (x)(7)] = O



= [(2x-7){x?- 12} + (14-x){12-7x}]1 =0

= [2x3 - 24x - 7x2 + 84 + 168 - 98x -12x + 7x%] = 0

= [2x3 - 134x + 252] = 0

=[x3-67x +126] =0

By Hit and trial x =-2, 3, -7

25. Question

Mark the tick against the correct answer in the following:
x-2 2x-3 3x-4

The solution set of the equation [x —4 2x-9 3x-16|=0is
x—-8 2x-27 2x-64

A. {4}

B. {2, 4}

C. {2, 8}

D. {4, 8}

Answer

To find: Value of x

X~2 2%~3 3%

Xx-4 2x-9 3x-16
X-8 2x-27 3x-64

We have, =0

Applying C,—C, - 2(:1

x-2 1 3x-4
=I|x-4 -1 3x-16|=0
x-8 -11 3x-64
Applying C3—C5 - 3C,
x-2 1 2
=Ix-4 -1 -4|=0
x-8 -11 -40

Expanding along Ry
= [x-2{(-1)(-40) - (-4)(-11)} -1 {(x-4)(-40) - (-4)(x-8)} + 2 {(x-4)(-11) - (-1)(x-8)] = O
= [(x-2){40-44} -1 {(-40x + 160 + 4x-32} + 2 {-11x + 44 + x-8}] =0
= [(x-2){-4} -1 {(- 36x + 128} + 2 {-10x+36}] =0
=[-4x + 8+ 36x-128-20x+72]=0
=12x-48=0
=x=4
26. Question
Mark the tick against the correct answer in the following:
a+Xx a-—-x a-—-x
The solution set of the equationja—X a+x a—x|=0is

ad—X AaA—-xX a+X



A. {a, 0}

B. {3a, 0}

C. {a, 3a}

D. None of these
Answer

To find: Value of x

a+x a-Xx a-x
a-x a+x a-x
a-X a-x a+Xx

We have, =0

Applying R;—R; -R,

2X -2X 0
=la-x a+x a-x|=0
a-x a-x a+x
Applying R;—R; - R,
2x -2 0
=|0 2x =2x|=0
a-x a-x a+x

Taking 2 common from Rq

i -X 0
0 2x  -2X
a-x a-x a+x

=2 =0

Taking 2 common from Ry

X =X 0
=22x%x2|0 X -x |=0
a-xX a-xX a+x

Applying R3—R; + R,

X =X 0
0 X -X
a a-2x a+x

=4 =0

Expanding along Ry

= 4[x{(x)(a+x) - (-x)(a-2x)}] - (-x){(0)(a+x) - (-x)(@)}] = 0
= 4[x{ax + x% +ax -2x2}] - (-x){ax}]1 =0

= 4[x{2ax - x*}] + ax’] = 0

= 4[2ax?-x3 + ax?] =0

=-x2+3ax=0

= -x(x-3a)=0

=x=0,0rx=3a

27. Question

Mark the tick against the correct answer in the following:



The solution set of the equation | 3 3x -8 3 |=0is
3 3 3x-8
MEE.
373)
g |2 11|
13 3]
c |3 8]
1273

D. None of these
Answer

To find: Value of x

3x-8 3 3
We have, | 3 3x-8 3 |=0
- 3 3x-8

Applying R;—R; -R,

3x-11 11-3x 0
3 3x-8 3
3 3 3x-8

=3

Applying R,—R; - R3

3x-11 11-3x 0
0 3x-11 11-3x
3 3 3x-8

Expanding along Ry

=

=0

= (3x-11){(3x-11)(3x-8) - (3)(11-3x)} - (11-3x){(0)((3x-8) - (11-3x)(3)} =0
= (3x-11){(3x-11)(3x-8+3)} - (11-3x){-(11-3x)(3)} =0

= (3x-11)2(3x-5)} + (3x-11){(3x-11)(3)} = 0

= (3x-11)?(3x-5)} + (3x-11)%(3)} = 0

= (3%-11)%(3x-5+3) = 0

= (3x-11)%(3x-2) = 0

=X= %, Or, x= g

28. Question

Mark the tick against the correct answer in the following:

The vertices of a a ABC are A(-2, 4), B(2, -6) and C(5, 4). The area of a ABC is
A. 17.5 sq units

B. 35 sq units

C. 32 sg units

D. 28 sq units



Answer
To find: Area of ABC
Given: A(-2,4), B(2,-6) and C(5,4)

X3 1
X' 2 :‘p "2 1
X3 y3 1

1
Formula used: A = =

We have, A(-2,4), B(2,6) and C(5,4)

-z & 1
A==l2 -6 1
2ls 4 1

Expanding along R;

:’g [-2{(-6)(1)-(4)(1)-4{(2)(1)-(53)(1}+1 {(2)(4)-(5)(-6) }]
= > [-2{-6-4} -4 {2-5}+1 {8+30}]

=2 [-2{-10} - 4{-3}+1{38}]

:»; [20 + 12 + 38]

1
=3 [70]

= 35 sq. units

29. Question

Mark the tick against the correct answer in the following:
If the points A(3, -2), B(k, 2) and C(8, 8) are collinear then the value of k is
A2

B. -3

C.5

D. -4

Answer

To find: Area of ABC

Given: A(3,-2), B(k,2) and C(8,8)

The formula used: A = % ;

We have, A(3,-2), B(k,2) and C(8,8)

(B -2 B
A==lk 2 1
2lg 8 1

Expanding along Ry
ﬂé B{(2(1D)-(&) (D)} - -D{(K)(D)-(8)(1)}+ 1{(k)(8)-(2)(8)}] =0

=2 [3{2-8} + 2{k-8}+ 1{8k-16}]=0

=-18 +2k - 16 + 8k -16 =0



=10k-50=0
2k=5
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