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|=p<|A].
Given, p=4,k=2 and |A|=5.
|4A|=42 x 5
=16 x 5
=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.
|3A]=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|=p|A].
Given: p=2, k=3 and|A|=4
[2A|=23 x |A|
=8x%x 4
= 32
4. Question
2 3 5

If Ajj is the cofactor of the element gjjof |6 O 4 | then write the value of (a3;A3)).
1 5 7

Answer

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

Given: i=3 and j=2.
A35=(-1)3%2)(2 x 4-6 x 5)

=-1 x (-22)



=22

az»=5
a3p>A3z>=5 x 22
=110

5. Question

x?-x+1 x-1
Evaluate .
x+1 x+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.

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

Take out x+1 from second row.

(x+1) x [¥7—x+1 x—1
1 1

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

= X3-2X24+2x+X2-2x+2
= x3-x242.

6. Question

a+ib c+id
Evaluate

—c+i1d a-ib
Answer

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

= (a2+b?)-(-c? -d?).

= a?+b? + c?+d?

VX i=-1

7. Question

3 7 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.
& x| |7 3

Answer

this question is having the same logic as above.
2x%-40=18+14

= 2x%=72

= x?=36

= X=16.

9. Question

2x X+3 |1 5
If = _ write the value of x.
2(x+1) x+1] 3 3
Answer

Simply by equating both sides we can get the value of x.
2x242x-2(x?+4x+3)=-12

= -6x-6=-12

= -6x=-6

=x=1

10. Question

| S I S

If A = E | E 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

=~ i |

Evaluate 2 .
—-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

6 5

Evaluate



Answer
Find determinant

V6 X V24V 20 x V5

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

13. Question

2co0s6 —2sinb
Evaluate | :
511 6 cos B

Answer

After finding determinant we will get a trigonometric identity.
2c0s28 +2sin%0

=2

" 5in20 + cos%8 = 1

14. Question

Coso  —sInd
Evaluate

SI O Cosd

Answer
After finding determinant we will get a trigonometric identity.
cos2a +sinZa
=1
" s5in20 + cos20 = 1
15. Question
sin 60°  cos 60°

Evaluate .
—sin 30°  cos 30°

Answer

After finding determinant we will get,

Sin60° = ?3 — c0530°

C0s60° =§ = sin30°

sin 60° x cos30° + sin30° X cos60°

16. Question



Evaluate |95 65° sin 65° |
sin 25° cos 25°
Answer
By directly opening this determinant
€C0S65° X €0s25° -sin25° X sin65°
= cos(65°+25°) . cosAcosB-sinAsinB=cos(A+B)
= co0s90°
=0
" cosAcosB-sinAsinB=cos(A+B)

17. Question

cos 153°  sin 15°
Evaluate

sin 75°  cos 75°

Answer

€0s15°cos75° - sin75°sin15°

= c0s(15°+75°) " cosAcosB-sinAsinB=cos(A+B)
= c0s90°

=0

" cosAcosB-sinAsinB=cos(A+B)

18. Question

0o 2
Evaluate |2 3
4 5

Answer

We know that expansion of determinant with respect to first row is a;1A11+a12A10+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.
20 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 b5
72 7 9| Now it can clearly be seen that C;=8 x C3

24 5 3

Applying above equation we get,

0 1 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|. _ _
| is a singular matrix?
-

For what value of x, the given matrix A = [

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

o
Evaluate _
Answer
14 9
.=14 x (-7)-9 x (-8)
-8 -7
= -26

22. Question

N
5 33

Evaluate
Answer
3 5
\[ ‘Jj.=3\/3><\/3—(—\/5><\/5)
-5 33

= 14.

Exercise 6B

1. Question

Evaluate :
67 19 21
39 13 14

81 24 26



Answer

67 19 21
39 13 14
81 24 26

67 19 21
= (3)|78 26 28
81 24 26

A]67 19 21
=(3)-3 2 2
81 24 26
|14 -5 -5
=(3)]-3 2 =2
8l 24 26
-14 -5 -5
—|-3 2 2|[Ry =2Rs]
81/, 12 13

[Ry' = (1/2)Ry]

[Ry" = Ry - R3]

[R]_’ = Rl - R3]

=(-14){(2x13)-(2><12)}-5{(2xﬁlfz)-(-3)x13}-5{(-3)x12-2x81f2}

[expanding by the first row]

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

Evaluate :

63 54 46

Answer

29 26 22
25 31 27
63 54 46

4 -5 -5
25 31 27
63 54 46

4 -5 -5
= (3)[s0 62 s4
63 54 46

4 -5 -5
=(3)|-13 8 s
63 54 46
4 -5 -5
—|-13 8 8 |[Ry = 2Rg]
63/, 27 23

[R1" = R1 - Ryl

[Rz' = 2R2]

[Ry" = Ry - R3]

=4(8 x 23-8 x 27)-5{8 x 63X2-(-13)><23}-5{(-13)><27-8><63‘f2}

[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| =6x|1 6 4|[R"=Ry6]
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 :

12 22 3

72 92 42

32 42 52

Answer

12 22 37 1 4 9
22 32 4% =14 9 16
32 47 52 9 16 25

Expanding by first row, we get,
1(9 x 25-16 x 16) + 4(16 x 9-4 x 25) +9(4 x16-9%x9)=-31+176-153 =-8
5. Question

Using properties of determinants prove that:

1 1 1

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

1 1 1

a b ¢

bc ca ab

0 0 1

=|la-b b-c ¢c|lG'=CG-CG&G =C-GC5]

bc—ca ca—ab ab

0 0 1

= a—Db b—c C

—c{a—b) —-al(b—c) ab

0 0 1
=(a-b)b—-c)|1 1 c|lC=C/a-b)&G" =Cy(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 a’+b’

Answer

1 b+ c b2+ c?
1 c+a c?+ a?
1 a+b a%+b?

0 b—a b?-3a?
=10 c—b cZ-b?|[R"=R;-Ry&Ry =R;-R3]
1 a+b a%+ b?
0 b—a (b—a)b+ a)
=10 c—b (c—b)(c+ b
1 a+b a? + b?
0 1 b+ a
= (b—a){c—b) |0 1 ¢ + b |[Ry"=Ry/(b-a) &Ry = Ry/(c-b)]
1 a+b a%+ b?

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

Using properties of determinants prove that:

1 1+p l+p+q

2 3+2p 1+3p+2q|=1.

3 6+3p 1+6p+3q
Answer

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

-1 -2-p  -2p—q
=|-1 -3-p —-3p—q |[[R1"=Ry-Ry&Ry =R;-R3]
3 6+ 3p 1+ 6p+ 3q
0 1 p
= |-t =3-p  -3p—q [[RY=Ri-Ry]
3 6+ 3p 1+ 6p+ 3q
0 1 P
= ()2 —6-2p —ep—2q |[Ry'=Ry*2]
3 6+ 3p 1+ 6p + 3q
0 1 p
=($)1 p j_—l—q [R2'=R2+R3]
3 6+ 3p 1+ 6p + 3q

= (1/2)[0 + 3(1 + q) - (1 + 6p + 39) + p(6 + 3p - 3p)] [expansion by first row]

=(1/2)(3+3g-1-6p-3q+6p)=1

8. Question



Using properties of determinants prove that:

Answer

a+x v
X at+y
X y

+ Mo~

=l

a —a 0
0 a —a
X y atz

[Rl' = Rl - R2 & Rz' R2 - R3]

1 -1 0
0 1 -1
X yV a+tz

= a2 [R1" = Rj/a & Ry = Ry/a]

=a%la+z-(-y)-(-x)][expansion by first row]
=a%(a+x+Yy+2)
9. Question

Using properties of determinants prove that:

X a a

-

a X a|=(x+2a)(x-a).

)
o
v

X+ 2a x+ 2a x + 2a
[R1'=R1+R2+R3]

= a X a
a a X
1 1 1
= (x +2a)|la x a|lRy =Ry/(x+ 2a)]
a a x
1 1 1
=(x+2a)|0 x—a a-—x|[Ry=Ry-Rs3]
a a X
1 1 1
=(x+2)|0 x—a —(x—a)
a a X
1 1 1
= (x + 2a)(x—a)|o 1 —1|[Ry =Ry/(x-a)l
a a x

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

Using properties of determinants prove that:



2x 2x x+4
Answer
X+ 4 2X 2X
2x X+ 4 2x
2X 2X X+ 4

bx+4 5x+4 bx+ 4
2xX X+ 4 2xX
2x 2x Xx+ 4

1 1 1
=(bx+4)[2x x+ 4 2x
2x 2x Xx+ 4

1 1 1
=(Bx+4)|0 —=x+4 x—4
2x 2x X+ 4

1 1 1
=(bx +4)[0 —(x—4) x—4
2% 2% X+ 4

[Rl' = Rl + R2 + R3]

[R1" = Ry/(5x + 4)]

[Ry" = Ry - R3]

1 1 1
= (5x + 4)(x—4)|0 -1 1 |[Ry" =Ry/(x - 4)]
2 2Xx x + 4

=(5x+4)x-4)-(x+4)-2x+2x-0+ 0-(-2x)] [expansion by first row]
= (5X + 4)(x - 4)(- x - 4 + 2x) =(5x + 4)(x - 4)2
11. Question

Using properties of determinants prove that:

X+ 2x 2x

2x  X+Ai 22X |=(Sx+A)(A-x) .

2x 2x X+
Answer
X+ A 2x 2x
2X X+ A 2X
2x 2x X+ A

5x + A Bx+ A Bx+ A
2X X+ A 2X
2x 2x X+ A

1 1 1
(bx + A)|2x x+ A 2x
2x 2 X+ A

1 1 1
(5x + V|0 —=x+X x-—-2A
2x 2x X+ A

1 1 1
(5x + |0 —(x—1) x—A
2x 2x X+ A

[R]_’ = Rl + R2 + R3]

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

[Ry" = Ry - R3]

1 1 1
= (x + V(x—AN|o -1 1 [[Ry" = Ry/(x -]
2Xx 2x x4+ A




=X +)X-)[-(X+2)-2x+2x-0+ 0-(-2x)] [expansion by first row]
= (5% + (X - (- x -4 + 2x) = (5% + A)(x - })?

12. Question

Using properties of determinants prove that:

a-+2a Z2a+1 1

Answer

a?+2a 2a+1 1
Za + 1 a+2 1
3 3 1

aZ—1 a—-1 0
=12a—2 a—1 0
3 3 1

[Rl’ = Rl' R2&R2' = R2-R3]

a?—1 a—-1 0
=2(a—1) a—1 0
3 3 1

at+1
2

1
1
3 3

= (a—1)° [R1"=Ry/(a-1) &Ry = Ry/(a-1)]

0
0
1
= (a-1)%[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 [=9y7(x+Y).

X+y X+2y X

Answer

X X+y X+ 2
X + 2y X X+y
X+y X+ 2y X

3x+y) 3x+y) 3x+y)
=|x+ 2y X x +y |[R" =Ry + Ry + R3]
X+y X + 2y X
1 1 1

=3x+yx+ 2 X x + y| [R1" = Ry/3(x + y)]

X+y x+ 2y X

1 1 1
=3x+y)| vV -2y  y[[R2’=Rz-Rs]
X+y x+ 2y X
1 1 1
=3yx +y)| 1 -2 1|[Ry =Ryly]
X+y x+ 2y X




0 3 0
1 -2 1
X+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) = 9y3(x + y)
14. Question

Using properties of determinants prove that:

3Xx X4y —X+7
X—y 3y Z—y |=3(X+y+2Z) (Xy +yZ+2X).
X—-Z V-2 3z
Answer

3x —X+y —XxX+2zZ
X—y 3y L—Yy

X—Z VyV—Z 3z
x+y+z x+y X+zI
=|Xx+y+Z 3y Z—Yy [Ci'=C +C + (G5
X+y+z yv—2Z 3z
1 x+y —xXx+z
=x+y+2)|1 3y z—y |[C" =Ci/(x +y + 2)]
1 y-—z 3z
1 1 1

=(x+y+z)|—x+y 3y y-—zltransforming row and column]

-X+z z—y 3Z

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

[C]_' = Cl_CZ&CZI = C2-C3]

=(X+y+2[0+0+(-x-2y)(-y-22)-(-x+y)2y + z)] [expansion by first row]
= (X + Y+ 2)(Xy + 2y% 4+ 2xz + 4yz + 2xy - 2y? 4 xZ - yz)

= (X +y + 2)(3xy + 3yz + 3x2)

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

15. Question

Using properties of determinants prove that:

X VvV z

X y° zZ°|=xyz(x-y)(y-z)(z—Xx).

X3 .}..3 23

Answer

X N zZ

X2 yZ ZZ

XE ya ZE
1 1 1

= XyZ X V Z [C]_' = C]_/X, Cz' = C2/y & C3' = C3/Z]
XZ yZ ZZ



0 0 1
= XVyZ X—y Vy—Z A [C1'=C1-C2&C2'=C2-C3]
XE_},Z y2_z2 ZZ
0 0 1
= XyZ X—y y—Z z
x+yE-y) y+2-2 2z
0 0 1
=xyz(x—y)(y—z)| 1 1 z [[C1" = Ci/(x - y)& G = C/(y - 2)]

X+y y+z z°
=xyz(x-y)y-z)(0+ 0+ vy + 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
c+a b-c bj=3abc—a’ -b’-c’.

a+b c—a ¢

o

Answer

b+c a—b a
c+a b—c b
a+hb c—a c

2a+b + 0 0 a+b+c

= c+ a b—c b [R1" =Ry + Ry + R3]
a+bhb c—a C
2 0 1
=(@a+b+o|c+a b—c b[[R"=Ryla+b+c)]
a+b c—a c

=(@a+b+c)2(b-c)c-b(c-a)+ (c+a)(c-a)-(a+ b)(b-c)llexpansion by first row]
=(a+b+c)2bc-22-bc+ab+c2-a%-ab-b?+ac+bc
=(a+b+c)ab+bc+ac-a-b?-c?)

=3abc-a3-b3-c3

17. Question

Using properties of determinants prove that:

b+c a a
b c+a b |=4abec.
C C a+b
Answer
b+c a a
b c+a b
C C a+b
2(b+c) 2(a+c) 2(a+ b)
= b c+a b [R1" =Ry + Ry + R3]
C C a+b




b+c a+c a+b
=2| b c+a b |[Ry" =Ry/2]
C C a+b

=2b—c a —a |[[RI"=R;-Ry &Ry =R;-R3]

C c a+b

=2[c{a(@a+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  Sa+7b+9 |=-a’.
6a 9a+12b 1la+15b+18¢

Answer

a a+ 2b a+ 2b + 3c
32 4a+ 6b 5a+ 7b + 9c
6a 9a + 12b 11a + 15b + 18c

33 3a + 6b 3a + 6b + 9c
= (—) 332 4a+6b  5a+7b+ 9c |[R=3R]
6a 9a + 12b 11a + 15b + 18c

0 -a —2a—bh
= (—) 3a 4a + 6b Ba + 7b + 9¢ |[Ry"=R;-R;]
6a 9a + 12b 11a + 15b + 18c

0 —-a —2a—b>b
= (%)|ea 8a + 12b 10a + 14b + 18c| [Ry’ = 2R,
6a 9a + 12b 11a + 15b + 18c

) 0 —a —2a—b>b
= (—) 0 —a —a—b [Ry" = Ry - R3]
6a 9a + 12b 11a + 15b + 18c

= (1/6)[0 + 0 + 6af{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 —C —b
—C a+b+c —a
—b -a a+b+c
a+b a+b —(a + b)
=| ¢ a+b+c —a [R1" =Ry + Ryl
—b —-a a+b+c



1 1 -1
=(@a+b)|-c a+b+c -a [R1" = Ry/(a + b)]
—b —a a+b+c
1 1 -1
=(a+b)|-c—b b +c b+ ¢ [[RY =Rz +R;]
—b —a a+b+c
1 1 -1
=(a+b)|(b+c) b+c b+ ¢
—b —a a+b+c
1 1 -1
=(a+bb+f-1 1 1 [R2" = Ry/(b + ¢)]
-b —a a+b+c
0 2 0
=(@a+b)b+cf-1 1 1 [Ry" =Ry + R3]
—-b —a a+b+c

=(@a+b)(b+c){0O+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 :(bg—ac)(axg—3bx3=—c3=3).
ax +by Dbx+cy 0
Answer
a b ax + by
b C bx + cy
ax + by bx + cy 0
ax bx ax? + bxy
= (;;) by cy bxy + cy?| [R1" = xRy &Ry’ = yR;]
7 lax + by bx + cy 0
0 0 ax? + 2bxy + cy?
= (?:) by cy bxy + cy? [R1" =Ry + Ry - R3]
7 lax + by bx + cy 0

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

21. Question

Using properties of determinants prove that:

Answer



a? b? c?
(a+1)2 (b+1? (c+ 1)?
(a—1)?* (b-1)?* (c—-1)°

a’ b? c?
=la?2+2a+1 b2+2b+1 c2+2c+1
a?—2a+1 b —-2b+1 c*—-2c+1

a’ b? c?
= 4a 4b 4c [Ry" = Ry - R3]
a?—2a+1 b?—2b+1 c?-2c+1
a? b? c?
=4 a b c [Ry' = Ry/4]
a?—2a+1 b2 —2b+1 c?-2c+ 1

a a?—-2a+1
=4|b> b b*-2b + 1
c cf-2c+1

[transforming row and column]

a’—b? a—-b (a®*—b*H)—-2(a—bh)
=4|b?—c? b-c (b2—c?)—2(b—c)|[R1"=Ri-Ry &Ry =R;y-R3]

c? C cZ—-2c+1

(a—b)(a+b) a—b (a—b)(a+ b—2)
=4[(b-c)(b+¢) b—c (b—c)(b+c—2)

c? C cZ—-2c+ 1
a+b 1 a+b-2
=4(@-b)(b—c)|b+c 1 b+ c—2|[R=Ry(a-b)&Ry =Ry/(b-c)]
c? c c2-2c+1
a—c 0 a—c
=4@a-b)b—o)|b+c 1 b+c—2|[[R"=R-Rj]
c? c c2—=2c+1
1 0 1

=4(@-b)(b—c)(a—c)|b+c 1 b+ c—2|[R=Ry/(a-c)l
c? c c2—2c+1

=4(a-b)b-c)a-c)(c?-2c+1-bc-c?2+2c+ 0+ bc+ c?-c?) [expansion by first row]
= 4(a - b)(b - c)(c - a)

22. Question

Using properties of determinants prove that:

5

(x-2)° (x-1)° «°
(x —1)° X (x+1)"|=-8

-

X (x+1)

Answer
(x—2) (x—1)? x?

(x— 1)? x? (x + 1)?
x? (x + 1) (x + 2)?

x2—4x +4 x*-2x+1 x?
=[x2-2x + 1 x? X2+ 2x+1
x? x2+2x +1 x2+4x + 4
—2Xx + 3 —2x + 1 —2x—1
=|-2x+ 1 —2x—1 —2x—3 |[[R{"=Ry-Ry &Ry =Ry -R3]
%2 x2 4+ 2x+ 1 x4+ 4x 4+ 4




2 2 2
=|-2x+1 —2x—1 —2x—3 |[R1"=Ry-R3]
x? X2+ 2x+ 1 x4+ 4x+ 4
1 1 1
=2|-2x+ 1 —-2x—1 —2x—3 |[R1" =Ry/2]
x? x2+2x+1 x2+ 4x+ 4
1 —2x+1 x?
=2|1 -—-2x—1 %%+ 2x + 1| [transforming row and column]
1 —2x—3 x>+ 4x + 4
0 2 —2x—1
=2l0 2 —2x—3 |[[R1"=R1-Ry &Ry =R, -R3]
1 —2x—3 x*+ 4x + 4
0 0 2
= 2|0 2 —-2x—3 |[Ry" =R1-R;]
1 —2x—3 x*+ 4x+ 4

=2{0 + 0 + 2(0 - 2)} [expansion by first row]
.=-8
23. Question

Using properties of determinants prove that:

5

(111—1]1}2 I© mn

(n+1)) m" In :(12—1112—113)(1—111)

5

(I+m) n° Im

(m—n)(n-1I).
Answer

(m+n)? 12 mn
(n+D?* m* In
(1+m)?2 n? Im

L m? + 2mn + n® 1> 2mn
= (5) n? + 2nl + 12 m? 2n|lC =2G]
2 + 2lm + m? n? 2lm
L m? +n® 1> 2mn
= (5) n? +12 m? 2n|lC" =C-GC5l
? +m? n® 2lm

124+ m?2+n® 12 2mn
2 2 2 2

+ m- +n° m 2ln
12+ m?2+n* n? 2lm

[C;'=Cy + G

Il
~
b |
S
—

1 12 2mn
= (—) (12 + m? + 112) 1 mZ 2n
1 n? 2lm

1 1 1
= G) (F +m* + n*)[ 1> m? n?
2mn 2ln 2lm

[C1" = C/(12 + m2 + n?)]

[transforming row and column]

0 0 1
= G) (1> + m?> + n?)| 1*—m? m*—n?* n®[[C'=C-C &G =C -Gl
—=2n(l-m) —-2l(m-—n) 2lm



0
= (1*+m* + n®)(I-m)(m—n) |1 + m
-n

0 1
m+n n?|lC =Cy/(l-m) &Ry = Co/(l - m)]

-1 Im

=12+ m2+n?)(-m)(m-n){0+0-1(I + m) + n(m + n)} [expansion by first row]
=2+ m2+n?)(-m)m-n){0+0-I(+m)+n(m+n)}

=2+ m2+n?)(-m)m-n)(-12-ml+ mn+ n?)

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

= (12 + m?2 + n2)(I - m)(m - n)(n - I)(I + m + n)

24. Question

Using properties of determinants prove that:

(b+c) a~ be
(c+a)” b° ca :(_az—bz—cz)(a ~b) (b-c)(c—a)(a+b+c).
(a+b)” ¢ ab
Answer
(b +¢c)? a? bc
(c+a)?® b? ca
(a+ b)? c¢? ab
. b? + 2bc + ¢ a? 2bc
= (5) c? + 2ac + a® b? 2ca| G = 2G5]
a’ + 2ab + b ¢? 2ab
. b? + ¢ a? 2bc
= ()| +a> b* 2ca|lC1' =Ci-Cal
24+ b? ¢? 2ab
. a?+ b+ c? a? 2bc
= (5) a2 + b? + ¢ b? 2c|lC'=C +Cl
a?+ b*+c? ¢? 2ab
L 1 a? 2bc S
= (5)(::12 +bZ+ )1 b2 2ca|lC =C/af + b+ )]
1 ¢ 2ab
1 1 1
= G) (32 + b? + .;2) al b2 c2 | [transforming row and column]
2bc 2ca 2ab
0 0 1
=)@+ + )| a2-p2 -2 |0 =C-G&G =G-Gl
—2c{a—b) —-2a(b—c) 2ab
0 0 1
= (a®+b* +cH@-b)(b-c)la+b b+c ?|IC=Cla-b)&G =Cf(b-c)]
—C —a ab

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

= (a2 + b% + c?)(a-b)(b-c)(-a®-ba+ bc + c?)

= (a2 + 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:
b™+c¢” a” a”

o] o] o] o] b T

b- c-+a“ b= |=4a“b-c".

c” c” a-+b-
Answer
b? + c? a’ a’
b? c? + a2 b?
c? c? a? + b?
2(b%? + ¢?) 2(c? + a?) 2(a® + b?)
= h2 c2 + 32 b2 [R]_' = R]_ + R2 + R3]
c? c? a? + b?
(b* + ¢?) (c* + a?) (a? +b?H)
= 2 b2 c2 + 32 b2 [R1" = Ry/2]
c? c? a? + b?
c? 0 a’
=2|b?2 2 + a® b2 |[Ry"=Ry-R;]
c? c? aZ + b?

= 2[c2{(c? + a?)(a? + b?) - b2c2} + 0 + a?{b2c? - c%(c? + a?)}] [expansion by first row]
= 2[c%(c%a? + a* + b2c? + a2b? - b2c?) + aZ(b2c? - c* - a2c?)]

= 2[a%c* + a%c? + a2b?c? + a2b2c? - ac? - a%c?]

= 4a%b3c?

26. Question

Using properties of determinants prove that:

1+a”—b’ 2ab _2b
7 7 2 23
2ab 1-a” +b? 2a :(l—a‘—b‘) :
2b —2a 1-a%—b?
Answer
Operating R;—»R;+ bR €3, Ry>R,- aR3
1+a%—b?+2b? 2ab — 2ab —2b+b—a’b-b?
2ab — 2ab 1—a%?+b%?+2a%? 2a—a+a®+ab?
2b —2a 1—a%—b?
1+a%+b? 0 —b —a’b - b?
= 0 1+a%?+b? a+a®+ab?
2b —2a 1—a%+b?
1+a%+b? 0 —b(1+a%+b?)
= 0 1+a®+b? a(l+a?+b?)
2b —2a 1—a?—b?

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

1 0 —b
=(1+a2+b?)?|o0 1 a
2b —2a 1-—a%?-b?



Operating R3— R3 - 2bR; + 2aR;

1 0 —b
01 a
0 0 1+a%?+b?

=(1+a%+b?)?

Taking (1+a2+b?2) from R3

1 0 —b
(1+a?+b®)*l0 1 a
00 1

Expanding with respect to C;
= (1+a2+b?)3 1x[ 1-0]

= (1+a2+Db?)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’+b7+
a—-b a+b C
Answer

Operating C;—»aC;

1| @ b—c c+b
—la? +ac b c—a
aZ—ab a+b C

Operating C;—»C;+bCy+cC3

1 |a*+ b*=bc+c*+bc b—c c+b
3 a?+ac+b?+c?—ac b c—a
a?—ab+ab+b%*+c? a+b C

1la+b*+c¢* b—c c+b
= —|a%Z + b% +¢? b c—a
aZ+b%+c? a+b C

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

1 1 b—c c+b
=—(a>+b*+c»)H|1 b c—a
a 1 a+b C

Operating Rl—)Rl-R3, R2-’R2-R3

1 0 —c—a b
=E(az+b2+c2) 0 —-a -—a
1 a+b C

Operating C,—C»-C3

0 —(a+b+c) b
0 0 —a

1
= —(a?+b*+c?H
a 1 (a+b+o C

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

2

).



1 , , , 0 -1 b
=—(a*+b*+c?)(@a+b+c)jo0 0 -a
4 1 1 ¢

Expanding with respect to C,
1
= g(az +b?+c?)@a+b+c)x1x(0—(-a))

_ %(az+b2+c2)(a+b+c) (a)

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

Using properties of determinants prove that:

b%c* be bec
c’a’ ca c+al=0.
a’b® ab a+bh
Answer

Expanding with R1
—p2c2(aZc+abc-abc-a2b)-bc(a3c2+a2bc2-a2b2c-a3b2)+(b+c)(a3bc2-a3bZc)
—a2b3c2-a2b3c2-a3bc?-a2b3c2+a2b3c?+a3b3c+a3b2c?-a3b3c+adbc3-a3b2c?
=0

29. Question

Using properties of determinants prove that:

(b —c)2 ab ca
ab (a—c)2 be :Qabc(a—b—c)i.
ac be (a —bjl2
Answer
b% + c? + 2bc ab ac
= ab a?+c? + 2ac bc
ac bc aZ+b? + 2ab

Operating Ry—aRq, Ry,»bR5, R3—»CR3

1 a(b?+ c? + 2bc) a’b a’c
= he ab? b(a® + c? + 2ac) b?c
ac? bc? c(a®+ b? + 2ab)

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

be (b+c)? a’ a’
= ﬁ b? (a+c)2 b?
c? c? (a+b)?

Operating R1—>R1- R3, Rz—)Rz- R3



(b+c)?—a? 0 a’
= 0 (a+c)>—b? b?
c?—(a+b)? c*—(a+b)* (a+b)?

(b+c+a)(b+c—a) 0 a’
= 0 (a+c+b)(a+c—h) b2
(c—a—b)(c+a+b) (c—a—b)(c+a+b) (a+b)?

Taking (a+b+c) common from Ry, R,

b+c—a 0 a’
=(a+b+0)? 0 atc—b b2
c—a—-b c—a—b (a+b)?

Operating R3— R3- R1- Ry

b+c—a 0 a®
=(a+b+0?| o a+c—b b2
—2b —2a a’?+b?+ 2ab—a?—b?
b+c—a 0 a®
=(a+b+c)? 0 a+c—b b?
—2b —2a 2ab

Operating C;—aCq, C;-bC,

(a+b+c)2alb+c—a) 0 a’
—an 0 b(a+c—b) b?
—2ab —2ab 2ab

Operating C;—»C;+C3, C5—»Cy+C3

2 2

(a+b+0c)? a(b+c) a a
= b2 b(a+c) b?
0 0 2ab

Taking a, b, 2ab from R1, Ry, R3

(a+b+c)%ab.2ablP+c a a
= 5 b at+c b
d 0 0 1

Expanding with R3

= 2ab(a+b+c)?x1x(ab+ac+ bc+c?—ab)
=2ab(a+b+0)?(cla+b+0))
=2abc(a+b+c)?

30. Question

Using properties of determinants prove that:
b*—ab b—c be—ac

ab—a’ a-b b’—ab|=0.

bc—ac c¢—a ab-a-

Answer
b(b—a) b—c c(b—a)

= |a(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—a)’la a—b b
c c—a a

Operating R,—»R>-R1+R3

b b—-c—b+c ¢
a a—b—a+b b
c c—a—c+a a

b 0 c
=(b—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’ ) 20’ 2¢°
2a° —b(c’ +a’ -b?) 2¢? = (abc)(a? +b? —cf)i.
2w s

Answer

Taking a, b, c from Cq, G5, C3

—b? — % +a? 2b? 2c?
= abc 2a? b? —¢? —a? 2¢c?
2a’ 2b? —a?—b?*+c?)

Operating R1—R;-R3, R;»R>-R3

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

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

-1 0 1
= abc(a?+b*+c?)?*|l 0 -1 1
2a? 2b? —a?—-b?+c?

Operating R3—»R3+R1+R>

-1 0 0
=abc(a?+b*+c?)? |0 -1 0
2a? 2b? a?+b?+c?

Taking (a2+b2%+c?) common from C3 €

-1 0 0
=abc(a?+b*+c?)*|l0 -1 0
2a? 2b? 1

Expanding with C3

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



= abc (a2+b?+c?)3
Hence proved
32. Question

Using properties of determinants prove that:

X—-3 x—-4 x—-a

Xx—2 x-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 Xx—4 X—
= X—2 Xx—3 Xx—p
X—1—-2x+44+x—3 x—2—-2x+6+x—4 x—y—2x+2+x—a
Xx—3 x—4 X—a
- |x—-2 x-3 Xx—B [we know that 2B=a+Y]
0 0 v+ 2B —«

Operating R1—>R1-R3, RZ—’R @2-R3

XxX—3 x—4 X—a
=|x—2 x—-3 x—B
0 0 —-Yy+a+y—a

X—3 ¥x—4 x—do
=|x—2 x—-3 x—8
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+3)(a+4) a+4 1

Answer
Operating Rl_)Rl'RZI R2-’R2-R3

(a+1)(a+2)—-(a+2)(a+3) a+2—-a—-3 0
= |(a+2)(a+3)—-(a+3)(a+4) a+3—-a—4 0
(a+3)(a+4) at+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 o0
(a+3)(a+4) a+4 1

Expanding with C3

= (2(a+2) - 2(a+3))

= (2a+4-2a-6)

=-2

34. Question
x x° x -1

Ifx=y=zand|y V¥ }-'J' —1| =0, prove that xyz (xy + yz + zx) = (x + y + 2).
z 72 7' -1

Answer

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

x x* xt x x2 1
0=y ¥ y-|v v 1
z z¥ gzt z z% 1

Taking x, y, zcommon from R1, Ry, R3 respectively

1 x%2 %3 x x? 1
20=xyz|l y* yi|-ly ¥y 1
1 z? zZ® z z3 1

Operating R1—>R1-R3, R2—>R2- R3

0 x*—z? x*-23 |x—z x*-2z® 0
~0=xyz|0 y*-2z? yi-zZ2%|—-|y—z y -2 O
1 z? z? z z? 1
x—z (x—z)(x*+xz+2%) 0 0 (x—z)(x+12) (E—-z2)(x*+xz+2?)
Plv-z (y-2GP+yx+2?) 0= xz|0 (y-2(y+z) (Y- +yz+z?)
z z? 1 1 z° z*
Taking (x-z) and (y-z) common from R1, R,
1 (x*+xz+2z%) 0 0 x+z (x*+xz+12?%)
“x—2z2)(y-z) |1 (yP+yz+2z?) O|=C—-2Dy-2)|0 y+z (y*+yz+2z?)
z z? 1 1 z° z?

Expanding with R3

—>y2+yz+22—x2-xz-z2 = xyz(xy2+xyz+x22+zy2+y22+23—x2y—xyz—y22-xzz—xzz—z3)
- (y-x)(y+Xx) +2(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+2z)= xyz(xy(y-x)+z(x+y)(y-X))

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

-(y-X)(Xx+y+2z)= xyz(y-x)(Xy+xz+yz)

>X+Yy+z = Xyz(Xy+xz+yz)

Hence Proved



35. Question

1 a+be a°

Provethat |l b’<ca bl =-(a-b)(b-c)(c-a)(@+ b2+ c2).

1 ¢’+ab ¢’

Answer
Operating R{—»R1-R5, R;»R>-R3
0 a?+bc—b%?—ac a®-bd

0 b’+ca—c?—ab b*-c?
1 cZ+ab c?

0 (a—b)(a+b)—c(a—b) (a—b)(a*+ab+b?)
=10 (b—c)(b+c)—a(b—c) (b—c)(b*+bc+c?)
1 c?+ab 3

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

0 a+b—-c a?+ab+b?
0 b+tc—a bZ+bc+c?
1 ¢Z+ab c?

=(@-b)(b—oc)

Operating R1—R;- Ry

0 2a—2c a®*+ab-—bc—c?
=(a-b)(b-c)|lo b+tc—a b? +bc +c?

1 c?+ab c?

0 2(a—c) (@a+ca—c)+bla—c)
=(a-b)(b-c)|o b+c—a b2 + bc + c2

1 c?+ab c?

Taking (a-c) common from R4

0 2 a+b+c
=(a—c)(a—b)(b—c)|[0 b4+c—a bZ+bc+c?
1 cZ+ab c?

Expanding with C;

= (a-c)(a-b)(b-c)x(2b2+2bc+2c2-ab-b2-bc-ac-bc-c2+a2+ab+ac)
=-(c-a)(b-c)(a-b)(a2+b2+c?)

Hence Proved

36. Question

Without expanding the determinant, prove that:

1 a bel I a a
1 b cal=[1 b b’

1 ¢ ab] | ¢ &2

Answer
Operating R{—»R1-R5, R;»R5>-R3
0 a—b a?-b?

0 b—c b%Z-c?
1 C c?

0 a—b bc—ac
0 b—c ac—ab
1 C ab

-




0 a—b —c(a—hb)
0 b-c —alb—0)
1 c ab

0 a—b (a—Db)(a+hb)
=10 b—c (b—c)b+0)
1 ¢ c?

-

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

0 1 -—c 0 1 (a+b)
2(a—b)(b—c)jo0 1 —-al|=(@-Db)(b—c)|0 1 (b+c¢)

1 ¢ ab 1 ¢ c2
Method 1:

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

0 1 a+b
—a 0 1 b+c
ab 1 ¢ 2

1-1 —(a+b+q)
1—1 —(a+b+c)
c—c ab— c?

—C

e

|
CC » oo

—(a+b+c)
—(a+b+¢)

ab —c?

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

o0 R oo B Ooo
|

==
==

=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’| I be bee

1 b b=l ca c+a

1 ¢ ¢2| |l ab a+b

Answer

Operating R1-R1-R3: R2R5R3

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%-¢?
1 C c?

0 a—c (a—0(a+0)
20 b-c (b—c)(b+c)|=
1 ¢ c?

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




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

0 1 a+c 0 -b -1
=(a—c)(b—c)[0 1 b+c|=(Ga-c)(b—-c)l0 —a -1

1 ¢ 2 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|—|0 —-a -1
1 ¢ «c? 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
=10 14a b+c+1
0 c—ab cZ+a+b

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

.. The 2 determinants are equal.

Method 2:

Expanding with C;

-(a-c)(b-c)(b+c-a-c) = (a-c)(b-c)(b-a)
—(a-c)(b-c)(b-a)=(a-c)(b-c)(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 24X

Answer

Operating R1—R;-R>

Xx—2 —6+3x —-1—x+3
0=| 2 —3x x—3
-3 2x 24+ x
x—2 3x—-2) —(x—2)
0=| 2 —3x x—3
-3 2X 2+X

Taking (x-2) common from Rq

1 1 -1
0=(x—2)]2 -3x x-3
-3 2x 2+x

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



-X=2
39. Question
Solve the following equations:

3

1 x X
1 b b=0
1 ¢ x°
Answer

Operating R1—>R1'R2, R2—>R2'R3

0 x—b x*-Db3
0 b—c b3®-¢3
1 C c?

=0

0 x—c (x—Db)®+3xb(x—Dh)
0=|0 b—c (b—c)®+3bc(b—0)
1 ¢ c?

0 1 (x—b)2+3xb
0=x—-c)(b-0co 1 (b—c)?+3bc
1 ¢ c?

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

~.X=c or b=c or x=-(b+c¢)

If b=c, x=b

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

40. Question

Solve the following equations:

X +a b c

Answer

Operating C1»c1+C2+C3

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

=0

Taking (x+a+b+c) common from C;

1 b C
(x+a+b+c)|1 x+b c |=0
1 b X+cC



Operating R1—>R1-R3, R2—>R2-R3

0 0 —x
0 x —x
1 b x+c

(x+a+b+c) =0

Expanding with C;
0=(x+a+b+c)(0+x?)
0=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:

3x-8 3 3

(V]
(V]
w
|
[#.a]
L'%)
Il
=]

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

Ix—2 3 3
0=13x—2 3x-—8 3
Jx—2 3 Jx—8

Taking (3x-2) common from C;

1 3 3
0=(3x—2)|1 3x—8 3
1 3 3x—8

Operating Rl—)Rl-R3, Rz—)Rz-R:.}

0 0 —(3x—11)
0=(3Bx—-2)|0 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

'x—zorx—u
T3 T3

42. Question

Solve the following equations:

X+1 3

r

S
]
}
S
A
Il
=

]
(%]
Wi
}
e



Answer
Operating C;—»C;+C5+C53

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

0:

Taking (x+9) common from C;

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

Operating Rl—)Rl-R3, R2—>R2-R3

0 0 1—x
0 x—1 1—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)?

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

43. Question

Solve the following equations:

x 3 7

2 x 2|=0

7T 6 X
Answer

Operating R1-R1TR2+R3

XxX+9 x+9 x+9
2 X 2
7 6 X

O:

Taking (x+9) common from R;

1 1 1
2 x 2
7 6 X

0=(x+9)

Operating C;—C;-C3, C,—-C,-C3

0 0 1
0=(x+9)| 0 x—2 2
7—x%x 6—X X

Expanding with Ry
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
S X=-9 or x=7 or x=2

44. Question



Solve the following equations:

X —06 -1

2 —3x x-3=0
-3 2x x+2
Answer

Expanding with R1

0= x(-3x°-6X-2X?+6X)+6(2x+4+3x-9)-1(4x-9x)
0=x(-5x>)+6(5%-5)-1(-5x)
0= -5>+30x-30+5Xx
0=-5x>+35x-30

«-7x+6=0

3-x-6x+6=0
x(x>-1)-6(x-1)=0
X(x-1)(x+1)-6(x-1)=0
(x-1)C+X-6)=0
(x-1)(x°+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

s x=1or x=-3 or x=2
45. Question

Prove that

a b—-¢c c+b

B

atc b c-al=(a+b+c)(a’+b7+c?)

a—b b<+a C

Answer
Operating C;—aCq
a’ b—c c+b

aZ + ac b c—a
aZ—ab b+a C

1

Operating C;—»C;+bCy+cC3

a2+b?+c?2 b—c c+b
aaz+b2+c2 b c—a
aZ+b?+c? b+a C

1

Taking (a2+b2+c?)



1 b—c c+b
b c—a
1 b+a C

aZ+ b+ c?
a

Operating C,—»C»-bCq, C3—»C3-cC3

aZ+b%+c?
a

1 —¢c b
1 —a
1 a 0

Expanding with R3

a?+ b +c? )
= T(ac—0+a + ab)

2 2 2
ﬂa(a+b+c)
a

= (a’+b2+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
1X1 yi 1
Area ofatriangle=53><;2 y, 1
X3 ¥a 1
1] 3 8 1
=—-1-4 2 1
5 -1 1

Expanding with C3
1
= E[ (4—10)— (-3 —40)+ (6 + 32)]

1
ZE[_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
¥ v 1
Areaofal:l"iangle=E:x{2 vy, 1
X3 Yz 1
1|-2 4 1
=—-12 -6 1
2 5 4 1

Expanding with C3



— 2[(8+30) ~ (-8-20) + (12~ 8)]

1
= 5[38+28+4]

68
2

= 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
1% vy 1
Areaofal:l"iangle=E:x{2 vy, 1
X3 Yz 1
1|-8 -2 1
=—-1-4 -6 1
2—:L 5 1

Expanding with R3
1
ZE[ (—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[¥1 1 1
Areaofatriangle=ix2 vy, 1
X3 ¥z 1
10 01
=_-16 0 1
24 3 1

Expanding with Ry

_1
—5[13]

= 9 sqQ. units

1 E. Question

Find the area of the triangle whose vertices are:

P(1, 1), Q(2, 7) and R(10, 8)

Answer



Xy V1

1
Areaofal:l"iangle=E:x{2 vy, 1
X3 Yz 1
1 1 1
=—-12 7 1
2:L(JI 8 1

Operating Rl—) Rl-R3, Rz—) R2-R3

11-9 -7 o
=-[-8 -1 0
2o 8 1

Expanding with C3

1
=§[9—56]

1
=3 [—47]

—47

T2
= -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
¥ v 1
Areaofal:l"iangle=E:x{2 vy, 1
X3 Yz 1
2 3 1
=—-|-1 -2 1
2 5 8 1

Expanding with C3

! 1
=5[(-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
¥ v 1
Areaofal:l"iangle=E:x{2 vy, 1
X3 Yz 1
3 8 1
=—-1-4 2 1
10 14 1

Expanding with C3



=% [ (=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
¥ v 1
Areaofatriangle= - |x, ¥, 1
X3 ¥z 1
1]-2 5 1
=-l-6 -7 1
25 -4 1

Expanding with C3

—20(24-35) — (8+25) + (14+30)] = 2[ 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
¥ v 1
Area of a triangle = 2 X% ¥y, 1
X3 Yz 1

Since they are collinear, the area will be 0

13 -2 1
_)OZER 2 1
g 8 1

Expanding with C3

-0 =§ [(8k—16) — (24 + 16) + (6 + 2K)]
>0 = ~[ 10k — 50]

- 10k - 50=0

- 10k=50

S 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



Xy V1
X ¥y, 1
X3 ¥z 1

Since they are collinear, the area will be 0

1
Area of a triangle = 2

5 5 1
2,0=-1k 1 1
11 7 1

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
¥ v 1
Area of a triangle = 2 X% ¥y, 1
X3 Yz 1

Since they are collinear, the area will be 0

1 -1 1
"0=52 k 1
4 5 1

Expanding with C3

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

- 3k=3

s 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
1[¥1 1 1
Areaofatriangle= —|%;, ¥, 1
X3 ¥z 1
12 -6 1
35=55 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 sq units, find the value of k.

Answer
¥ v 1
Areaofal:l"iangle=E:x{2 vy, 1
X3 Yz 1
1]-2 0 1
4=—-10 4 1
2o k1

Expanding with C;

- 8=-2(4-k)
- -4=4-k
- k=8

8. Question

If the points A(a, 0), B(0, b) and C(1, 1) are collinear, prove thatl _l =1.

a b
Answer
¥ v 1
Area of a triangle = 2 X% ¥y, 1
X3 Yz 1

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

130 1
0=—-l0 b 1
21 1 1

Expanding with C;

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

- 0= ab-a-b
- a+b=ab
- ath
ab
1 1
- — - =
a+ b 1

Hence proved

Objective Questions
1. Question

Mark the tick against the correct answer in the following:

cos 70° sin 20°

92
sin 70° cos 20°

Al
B.0
C. cos 50°

D. sin 50°



Answer

To find: Value of |'::°57'"3‘:I 5|'r|20°|
' sin70°® cos20°

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

We have cos70° srn20°|

sin70°® cos20°
On expanding the above,
= {cos 70°} {cos 20°} - {sin 70°} {sin 20°}
On applying formula cos 6=sin (90- B8)
= {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:

cos 15° sin 15°

sin 15°  cos 15°

A.

0
=
IJ||-4j |..'|||—l
¥

D. none of these

Answer

To find: Value of [0S 15 sin 15°|
sin 15° cos 15°

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

We have cos15° sin 15°|

sin 15° 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°)

V3
2

3. Question

Mark the tick against the correct answer in the following:



sin 23° —sin 7°

cos 23° cos 7°

a3

-

&
1| =

C.sin 16°
D. cos 16°

Answer

To find: Value of |§'g; 22-;: _cz!..l?j,:l

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

sin23°® —sin 7°|
cos 23° cos7/°

We have,
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) =sinAcos B + cosAsinB
=sin (23 + 7)
= sin (30°)
1

T2

4. Question

Mark the tick against the correct answer in the following:

a+ib c+1d

—c+1d a-—-1id

A. (a2 + b%-c?2-d?)
B. (a2 - b% + c? - d?)
C.(@%+b% +c?+d?)
D. none of these

Answer

To find: Value of | a -:-ltzl c+ _'.g
-C+ i a-i

Formula used: i% = -1

a+ib c+id

We have,
-c+id a-ib

On expanding the above,

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



= (a2 - iab + iba - Pb?) - (-c2 - icd + icd + #d?)

= {aZ - iab + iba - (-1)b?} - {-c2 - icd + icd + (-1)d?}
= {aZ - iab + iba + 1b%} - {-c% - icd + icd - 1d%}
sa2+b2+c2+d?

5. Question

Mark the tick against the correct answer in the following:

bl

1 O o
If wis a complex root of unity then | ¢ o 1{=?

o 1 [0

Al
B.-1
C.o0

D. none of these

Answer
1 w w?
To find: Valueof | (53 2 1
w? 1

Formula used: 3 =1

1 o w?
We have, | w2 1
w? 1 w

On expanding the above along 15t column

- Ay Glrerli

= [1{(w?)(@)-(D W] - [w{(w)(@)-(w?) D] + [w{(@)(1)-(w?) ()]
= [1{w?-1]]-[w{w?-0?}]+[wH{w-w ] .. ()

As 3 =1,

»wlw=1.w

= wi=w

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

= [1{w3-1}] - [o{w?-w?}] + [0 {w-w}]

= 1{w3-1}
= w3>-1
=1-1=0

6. Question

Mark the tick against the correct answer in the following:



1 ©
If wis a complex cube root of unity then the value of |1+ 1
o l+o
A.2
B.4
C.0
D.-3

Answer

To find: Value of |1+ w i w

w 1+w 1

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

1 w 1+w
1+w 1 w
w 1+w 1

We have,

On expanding the above along 15t column

2 2 2
=,1|w 1|_w|w w|+w2|w w|
1 W 1 w w? 1

1+
[0
1

= [1{(0?)(@- (DO -e{(@)(w-(w?) (D }]+[o*{w)1-(w?)(w?)}]

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

As w3 =1,

s ww=1.w

swi=w

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

= [1{w3-1}]-[w{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:

r 2 3
32 42 52
A. 8

B.-8

C. 16

is



D. 142

Answer
12 22 3°
To find: Value of [22 32 42
32 4% 5?
12 22 3?
We have, 22 32 42
32 42 g2
1 4 9
=14 9 16
9 16 25

Applying R; - R5-Ry

8 12 16
4 9 16
9 16 25

=

Applying R, - Ry -R,

8 12 16
4 3 O
9 16 25

Taking 4 common from R;

=

2 3 4
=414 3 0
9 16 25

Applying R; = Ry -R;

-2 0 4
=44 3 o0
9 16 25

Taking -2 common from R4

1 0 -2
=(4)(-2) |4 3 ©0©
9 16 25

Applying R; — 9R

Ll 0 -18
=>4 3 o0
9 16 25

Applying R; = R5-R;

Lo 0 -8
==14 3 o0
0 16 43

Taking 9 common from R,

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

Expanding along R4

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



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

= -8

8. Question

Mark the tick against the correct answer in the following:

2t 3!
20 30 41=?
3 40 5!
A. 2
B.6
C.24
D. 120
Answer
10 21 31!
To find: Value of |21 31 41
3! 41 5l
10 2t 31
We have, |[2! 3! 4!
3! 4! 5l
1 2 )
=12 6 24
6 24 120

Taking 2 common from R,

1 2 6
=211 3 12
6 24 120

Taking 6 common from R3

1 2 6
1 3 12
1 4 20

Applying R, — R, - R4

=2x6

1 2 6
=1210 1 6
1 4 20

Applying R; - R5-Ry

1 2 6
=1210 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-a

b-c c¢—a a-b|=?

c—a a-b b-c

A (a+b+0)

B.3(a+b+c)

C. 3abc
D.0
Answer
a-b b-c¢ c-a
To find: Value of b-c c-a a-b
c-a a-b b-c

a-b b-c¢ c-a
b-¢c c-a a-b
c-a a-b b-c

We have,

Applylng Rl — Rl + Rz

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; + R,

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:

1 1+p I+p+q

3+2p 1+3p+2q|=?

3 6+3p 1+6p+3q

[

A0
B.1
C.-1
D. none of these

Answer



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

To find: Value of

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

=

Applying R; — R5 - 3R,

1 1+p 1+4+p+q
0 1 p-2
0 3 3p-2

=

Expanding along Cq

= [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: Valueofla b ¢
a® b’ 3
1 1 1
Wehave,|la b ¢
a® b’ 3

Applying C, - C,-C4

1 0 1
a b-a c
a® b’-a3 ¢3

=

Applying C3 - C5-C4
1 0 0
a b-a c-a
a® b’-a® c3-ad

=




We know, x3 - 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,

1 0 0
a 1 c-a

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

Taking (c-a) common from C»,

1 0 0
a 1 1

= (b-a) (c-a)
a®> (b® +ab+a?) (2 + ca+ a?)

Expanding along Cq

= (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-b)l

= (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:

sina coso sin(o+3)

sinfB cosp  sin(p+8)[=?

siny cosy sin(y+3)
A.0

B.1
C.sin(a + 6) + sin (B + 8)+ sin (y + d)
D. none of these

Answer

sina cosa sin(a+d)
sinf cosB sin(B+8)
siny cosy sin(y+d)

To find: Value of

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

sina cosa sin(a+d)
sinf cosB sin(B+8)
siny cosy sin(y+d)

We have,

Applying C; — cos(8)C,

sinacosd cosa sin(a+d)
sinBcosd cosB sin(B+d)
siny cosé cosy sin(y+0d)

=




Applying C, — sin(8)C,

sinacosd cosasind sin(a+d)
= [sinf cosd cosBsind sin(B+0d)
siny cosd cosysind sin(y+d)

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

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

Applying C; — C5-C,

sinacosd cosasind sinacosd + cosasind - sina cosd
= |sinf cosd cosBsind sinf cosd + cosP sind - sinf cosd
siny cos® cosysind siny cosd + cosy sind - siny cosd

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

=0
When two columns are identical then the value of determinant is O
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 value of |b ¢ a| is

¢c a b

A. positive
B. negative

C. a perfect square

D.0
Answer
a b c
To find: Natureof |p ¢ g
c a b
a b c
Wehave, |b ¢ a
c a b

Applylng Cl — Cl + Cz + C3

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

Taking (a+b+c) common from R;

111
= (a+b+c)|b ¢ a
c a b

Expanding along Rq



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

= (a+b+c)[1{bc-a2} - 1{b%-ca} + 1{ba - c?}]

= (a+b+c)[bc - a2 -b? + ca + ab - ¢?]

= -(a+b+c)[c2+ a2+ b2-ca-bc-ba]

=—%(a+b+c) 2[c?+ a2+ b?-ca-bc-ba]

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

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

= -1 (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+y X X
SXx +4y 4x
10x+8y 8x 3x

2x|=7

A. 0
B. x3
C.y3

D. none of these

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

X+y X X
Sx+4y 4x 2x
10x+8y 8x 3x

We have,

Applying R,— 2R,

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

1
= =
2

Applying R, — R, - R4

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

U
SN

Applying Ry, — 8R4

8x+8y 8x 8x
= 3xe 0 0 X
10x+8y 8x 3x

Applying R; - R;— R;

X
2X
3x




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

= —
16

Expanding along Ry
= = [x{(2x)(8x) - (8x+8y)(0)}]

=1—16[x{16x2}]

$X3

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

a’+2a 2a+1 1
2a+1 a+2 1
3 3 1

To find: Value of

a’+2a 2a+1 1
2a+1 a+2 1
3 3 1

We have,

Applying R;— R - R,

a’-1 a-1 0
=|12a+1 a+2 1
3 3 1

Applying R,— R, - R,

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)? (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 5a+7b+9c (=7

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+9c¢
6a 9a+12b 11a+15b+18c

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

To find: Value of

We have,

Applying R;— R5 - 2R,

a a+2b a+2b+3c
3a 4a+6b 5a+7b+9c
0 a a+b

=

Applying R,— R, -3R,

a a+2b a+2b+3c
=0 a 2a+b
0 a a+b

Expanding along Cq

= [a{(a) (a+Db) - (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(a+b+c)(a-0

B.(a+b+c)(b-c¢)

C.(a+b+c)(a-cf

D.(a+b+c)(b-cP

Answer



b+c a b
c+a ¢ a
a+b b ¢

To find: Value of

b+c a b
c+a ¢ a
a+b b ¢

We have,

Applylng Rl—V Rl + R2 + R3

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 11
= (a+b+d)|c+a ¢ a
a+b b ¢

Expanding along Rq

= (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 - c? - ac + a? + ab + ba - ac]

= (a+b+c)[c? + 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
1 1 1
To find: Value of |1 14X i
1 1 14y
1 1 1
We have, |1 1+X 1
1 1 14y

Applying Ry—R; - R,

0 -X 0
=11 1+x 1
1 1 14y

Expanding along R4



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

= Xy

19. Question

Mark the tick against the correct answer in the following:

be b+c 1

ca c+a =7

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

be b+c 1
ca a+c 1
ab a+b 1

be b+c 1
ca a+c 1
ab a+b 1

To find: Value of

We have,

Applying Ry—R; - R,

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

Taking (b - a) common

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

= (b-a)

Applying R;— R, - R,

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

Expanding along C3

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



=(b-2a)(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+h

A. 4abc

B.2(@a+ b +0)
C. (ab + bc + ca)
D. none of these
Answer

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

To find: Value of

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

We have,

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

Taking 2 common

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

=2

Applying R;— R, - R,

c 0 a
=2lb c+a b
c c a+b

Expanding along Rq

=2 [c{(c +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 [ac? + ca? + abc + abc - ac? - a’c]
= 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)

C. 4abc
D. a2b2c2
Answer
a 1 b+c
Tofind: 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+4c
=|b-a 0 a-b
C 1 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
1 0 -1

Expanding along Rq

=(b-a)(c-2a)[0-1(1-(a-b))+ (b+ c)O)]
=(b-a)(c-a)(-1+a-b)

=(b-a){ic-a)a-b-1)

= (b-a)(ac-bc-c-a®+ab+a)

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

22. Question

Mark the tick against the correct answer in the following:



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

B. 2

C.x2-2

D.x2 + 2

Answer

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

To find: Value of

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

We have,

Applying R;— R, - R,

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

=

Applying R;— R3 - R,

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

Expanding along Ry

= [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 + 6Xx + 20 - 4x]

= -2

23. Question

Mark the tick against the correct answer in the following:

A
L]

-1

2|=0thenx=7

A0
B. 6
C.-6
D.9
Answer

To find: Value of x



5 3 -1
Wehave, |-7 %« 2| =0
9 6 -2

Applying R;—2R;,

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

Applying Ry— Ry - R,

i1 0 O
=|-7 x 2| =0
9 6 -2

Expanding along Rq

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

24. Question

Mark the tick against the correct answer in the following:

x 3 7
The solution set of the equation |2 x 2|=0s
7 6 X
A.{2,-3.7}
B. {2,7.-9}
C.[-2, 3, -7}

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

x 3 7
2 X 2
7 6 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 X

Expanding along Rq

=

=0

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



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

= [2x3 - 24x - 7x% + 84 + 168 - 98x -12x + 7x°]1 = 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 2x-3 3x-4

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

We have, =0

Applying C,—C, - 2C,

X-2 1 3x-4
x-4 -1 3x-16
Xx-8 -11 3x-64

=

=0

Applying C3—C5 - 3C,

x2 1 2
=[x-4 -1 -4[=0
x-8 -11 -40

Expanding along R;
= [x-2{(-1)(-40) - (-4)(-11)} -1 {(x-4)(-40) - (-4)(x-8)} + 2 {(x-4)(-11) - (-1)(x-8)] =0
= [(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
=>Xx=4
26. Question
Mark the tick against the correct answer in the following:
a+X a—-xX a-—-x
The solution set of the equation ja—x a+x a—Xx|=0is

d—X da—X a-Xx



A. {a, 0}

B. {3a, 0}

C. {a, 3a}

D. None of these
Answer

To find: Value of x

a+x a-x a-x
a-x a+x a-x
a-x a-x a+x

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  =2x 0
=10 2x  -2x|=0
a-x a-x a+x

Taking 2 common from R;

X -X 0
=210 2x  -2x|=0
a-x a-x a+x

Taking 2 common from R,

X -X 0
=2x2|0 X -x |=0
a-x a-x a+x

Applying R3—R; + R,

X -X 0
=40 X -x [=0
a a-2x a+x

Expanding along R;

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

= 4[x{2ax - x2}] + ax?] = 0

= 4[2ax?-x3 +ax’]1 =0

=-x2+3ax=0

- -x(x-3a)=0

=x=0,0rx=3a

27. Question

Mark the tick against the correct answer in the following:



3x—-8 3 3
The solution set of the equation | 3 3-8 3 [=0is
3 3 3x—-8

| GO
—

1|
| oo
\_._\‘_,_ﬁ'

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

3x-8 3 3
3 3x-8 3
3 3 3x-8

We have, =0

Applying R;—R; - R,

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

=

=0

Applying R,—R, - R,

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

Expanding along Rq

=

=0

= (3x-11){(3x-11)(3x-8) - (3)(11-3x)} - (11-3x){(0)((3x-8) - (11-3x)(3)} = O
= (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)2(3x-5)} + (3x-11)2(3)} = 0

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

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

11 2
= X= ?,Or,x= 3

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 sq units

D. 28 sq units



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

x; 1
X, y, 1

1
Formula used: A = B
X3 y3 1

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

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

Expanding along Ry
=% [-2{(-6)(1)-(4)(1)-4 {(2(1)-(5) (1) }+1 {(D(4)-(5)(-6) }]
=2 [-2{-6-4} -4 {2-5}+1 {8+30)]

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

=§ [20 + 12 + 38]

= [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)

Xx; vy 1
X ¥ 1
X3 ¥ 1

The formula used: A = g

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

13 -2 1
A==k 2 1
2ls 8 1

Expanding along Rq
=>§ [3{(2)(1)-(8) (D)} - (-2{(k)(1)-(B)(1)}+ 1{(k)(8)-(2)(8)}] =0

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

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



=10k -50=0

=>k=5
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