Very Short Answer Questions (PYQ

[1 Mark]
Q.1. For what value of x, the following matrix is singular?
o—F o431
2 4

Ans.

|5-z z+1|
Let : : =0

| 2 4 |

For A to be singular, [A]= 0

- b=z 241 i

2 4
= 4(5-x)-2(x+1)=0 = 20-4x-2x-2=0
= 18 = 6x = x=3.

Q.2. Let A be a square matric of order 3 x 3. Write the value of |2A|, where |A| = 4.
Ans.
|2A| = 2" |A|, where n is order of matrix A.
Here [|A|]=4andn=3
|2A| =23 x4 =32
fel == 1,‘4 —1}
lz—3 z+2| |1 3

Q.3.1If , then write the value of x.

Ans.



7 z + 1 a:—l; 4 -1
Given =

z— 3 r + 2 1 3
=2  (x+ 1) (x4 2)={x=1) (x=3) =12 41
= X4 2rdxt 2=+ 3x+x—3=:13

= 7x-1=13

= Tx=14
= x=2

la+ c+
Q.4. Evaluate: et a-—
Ans.

(a+ ib)(a- ib) - (c+ id)(- c+ id) = [a* - ilbzl - ]1’3d2 =
= (22 4+ P - (- - &)
=2+ b+ d+

A A % 3
=9 4.0 46" +d°

Q.5. Find the cofactor of a1z in the following:

1 -3 5
6 0 4
1 5 -7
Ans



T+2 31

06.1f 215 4 e find the value of x.
Ans.
Here, B2 3’:
z+5 4
=  4x+8-3x-15=3
= x-7=3 = x-= 10

Q.7. Write the value of the following determinant:

2 3 4
5 6 8
6z 9z 12z
Ans.
2 3 4 2 3 4
5 & 8 =325 b6 8 | Taking out 3x common from R;]|
6z 9z 12z 2 3 4

=3xx0=0 [¥ Ry = Ry |

Q.8. Write the value of the following determinant:

a-b b-—c e—a
b—c e—a a-0»>
c—-a a-b b-c

Ans.
Applying Cy — C) + Gy + C;, we get

0 b-¢ £—a
=0 c—a a-b|=0 [ All elements of C; are zero

0 a—b b—c

Q.9. Find the value of x from the following:



ta: 4 ‘ 0
| 2 2z |
Ans
Here & & =0
2 2z
= 2x-8=0 = X =4
= Xi=.%.2
020
23 4
. . 4 5 6
Q.10. What is the value of the determinant ?
Ans.
020
Let A=|2 3 4{=0(18-20)- 2(12- 16)+0(10 - 12)=8
4 5 6

Q.11. Show that the points (1, 0), (6, 0), (0, 0) are collinear.

AnNs.

1 1
Since | 6 11=0
0 1

[ [ s R

Hence (1, 0), (6, 0) and (0, 0) are collinear.

Q.12. What positive value of x makes the following pair of determinants equal?

2z 3
5 =

’16 3'
5 2

Ans.



2z 3 16 3

5 = :! 5 2
=5 25— 15 =32 ~15 =  2x =32
= x =16 = x=+4
= x=4 (+ve value).

Q.13. Find the minor of the element of second row and third column (azs) in the
following determinant:

2 —3 B

0 4
1 5 -7
Ans.

=10+3=13

Minor of an element  asg = My =

N

Evaluate: |

|cos15” sinl5” |
Q.14. [sin75° cos75° [
Ans. Expanding the determinant, we get

cos 15°. cos 75° — sin 15°. sin 75° = cos (15° + 75°) = cos 90° =0

[Note: cos (A + B) = cos A. cos B — sin A. sin B]

A=

= b
N O W
W = o

Q.15. If : , then write the minor of the element azs.



9 3

|:104 3=1.
1 2

Minor of asg = Mby = *
Ans.

Q.16. Write the value of the following determinant:

102 18 36
1 3 4
17 3 6
AnNs.
102 18 36
Let A=| 1 3 4
!17 3 6]

Applying R; — R; — 6R3, we get

0 0 0
A=|F 8 WY =40 [+ R, is zero
17 3 6 '
2 -3 b |
6 0 4|
. l
Q.17. If Ajjis the cofactor of the element ajj of the determinant L "R =1 , then

write the value of asz2. Az2.

Ans.

-

5

azs. Az =5 x (12 (25 .

=~ 5(8-30)=-5x-22=110

Q.18. If Ais a square matrix and |A| = 2, then write the value of |AA’|, where |A’] is
the transpose of matrix A.

Ans. [AA'|=IALAY=IA]LAI=|A[2=22=4

[Note: |A].|B| and |A|=IIATIIl, where A and B are square matrices.]



Very Short Answer Questions (OIQ)

[1 Mark]
[sin20° —cos20° |
| e i
Q.1. Write the value of ' ™™ 70" cos70° |

s?n - pav— 20 =5in20". cos 70” + cos 20°. sin 70"
sin70” cos 70

Ans. = sin (20° + 70%) =sin 90° = 1.

Q.2. If Ais square matrix of order 3 such that |A| = A, then write the value of |- A|.
Ans. |A] = A and order of A=3
Al = (=13 . JA|==1xA==A

sin A —sin B

Q.3. Find the value of | €©8 4 cos B I where A = 53°, B = 37°.

Ans.

Let A =

sin A —sin B’

cos A cos B

A = sin A cos B+ sin Bcos A = A=sin (A+ B)

A =sin (53 + 37) =sin 90" = 1



Short Answer Questions-I (PYQ)

[2 Mark]

1°2

a=[4 3
Q.1. If 4 2] then find the value of k if [2A] = k|A].

Ans.
s 1 2 e g 2 4
4 2 8 4
Given, |2A =k1A|
S 5
8 4 4 2
= 8 - 32=4Lk}2 - 8 = 24 =- 6k = k=4

Q.2. What is the value of the following determinant?

Ans.
{4 a b+e
=14 b c+a
14 ¢ a+b
lz z| |3 4
‘:
Q.3 If’1 zl 11 2 then write the positive value of x
Ans
We have i :’3 4.
T 1 2
= X" —-x=6-4 = x--x-2=0
= X - 2x+x-2=0 = ¥(x-2)+1(x-2)=0
= (x-2) (x+1)=0 = x=2 or x=-1 (Notaccepted)



N=| » B y
Q.4. Write the value of —3 -3 =3
Ans.

z+y y+z 2+
Here, A=| =z i g

-3 -3 -3

Applying R) — R; + R, we get

z+y+ 2 24+ §+ 2 g +y+ z
= z T Y
=3 =3 =3

Taking (x + y + z) common from R, we get

1 1 1
=(_\'+_V+ z) |z T Y

=F =F =3

Applying R; — R; + 3R, we get

1 1 1
=(x+y+2) |z T Y
0 0 0
=0 | Rj; is zero)

Short Answer Questions-I (OIQ)

[2 Mark]
Q.1. Evaluate the determinant:

22-z+4+1 z-1
Tz+1 z+1

AnNs.



2. =
T | z+1 =%k
z+1 z+1
2 =
=(z+1)|F lz+1 ® i 1‘ |Taking out (x+ 1) common from R;|
= (x+ l)%f—x«t» l-x+ 1= (x+1) (% - 2%+ 2)
-0 PR RN S D S 2
a b c
Evaluate: [a+2z b+2y c+ 2z
Q.2. = y -
Ans.
a b c a b e a b ¢
a+2z b+2y c+2z|=ia b c|t+|2z 2y 2z
2 y z TR T y =z
a b e
=0+2|z y =z [ Two rows are same, so determinant is
T Yy z
zero
=0+2x0=0
a b+c
Evaluate: |1 b c+a
Q.3. c a+b

Ans.



1 a b+e
Let A=|1 b c+a
1 ¢ at+b

Applying C; — G, + C;, we get

1 at+b+e b+e
=|1 a+b+c c+a
1 at+b+c a+b

I 1 b+e
=(a+b+c)|1 1 c+a
11 a+b

=(a+b+c).0 |* Two columns are same, so determinant is zero|

=0
Q.4. What is the value of the determinant given below?

6 a bte
6 b et+a
6 ¢c a+b

Ans.

6 a b+t+c
Let A=|6 b c+a
6 ¢ at+b

Applying Cy — C, + Cj, we get

6 at+b+ec b+t+e
=16 a+b+ec c+ta
6 atb+ec a+b

6 1 b+e 11 b+ec
=(a+b+c) |6 1 c+a|=6(a+b+c)|1 1 c+a
6 1 atbd 11 (atb)
=6 (a+b+c).0=0 |** Two columns are same, so determinant is zero

Q.5. Show that points A (a, b +¢), B (b, c +a) and C (c, a + b) are collinear.

Ans.



Obviously, if the area of DABC formed by points A, B and C is zero then A, B, C will be collinear.

a bt+e 1
Now, Area of AABC=% b cta 1
c at+b 1
at+b+c b+ec
=% a+b+c cta 1 [Applying C; — C; + G|
at+b+c a+b
1 b+c 1
b : :
=a_’2£ 1 c+a 1 :%‘bix():o I'.' (_,l=(,jl
1 a+bd 1
0 sina —cosa
Evaluate: |- sina 0 sin 8
Q.6. cosa —sinf 0
Ans.
0 sincx —cCosa
— sin o 0 sin 3
cosa —sinf 0

0 - sin @ {0 - sin B. cos A} — cos @ {sin A sin B - 0}

sin0.cosAsinPB-sind.sinP.cosa
=0

Q.7. Find the area of the triangle with vertices at the points (2, 7), (1, 1), (10, 8).



AnNs.

We know that area of a triangle with vertices at (x, ¥1), (X2, ¥2), (X3, ¥3) is absolute value of

1 N
LIET
3 Y3
2 %1
= Required arca:% ¥ 1.3 :%/2(1— 8)- 7(1- 10)+1(8 - 10)]
10 8 1

= 1[2x(-7) - Tx (9)+(-2)]
= %[—14+63 — 2= %‘l sq unit.

Q.8. Find the value of k, if area of a triangle is 4 sq unit when its vertices are (k, 0),
(4, 0) and (O, 2).

Ans.
k@ A
We know that area of trianglc=% 4 01
i |
k01
= =% 4 0 1|=+4 |Given|
82 A
=2 =3[k(0-2)-0+1(8-0)]=+4 = [-2k+8/=144
= [-k+4|=2%4 = -k+4=4 or -k+4=-4

Le, k=0 or k=38

Q.9. Find equation of line joining (1, 2) and (3, 6) using determinants.

Ans.



Let P (x, y) be the general point on the line joining A (1, 2) and B (3, 6).

From figure it is obvious that the area of AAPB is zero.

A P(x,.V) B
® ° o
(1,2) (3.6)
z yl z g1
= 2|12 1/=0 = 12 1=0
2 6 1 3.6 1
= z(2-6)-y(1-3)+1(6-6)=0 = -4z +2y=0

It is required equation of line.
Q.10. Without expanding evaluate the determinant:
(a:: +a z)2 (a:c e arz)z 1
(ay+ay)2 (a¥ - a—y)z 1|, wherea>0and x, y, zER.
(a>+a?f (a*+a?f 1
Ans.
Let A be the given determinant. Applying C; — C; - C,, we get
4 (a*—-a*pP 1
A=14 (a¥-a?pP 1 [Using (a+ b)* - (a- b)* = 4ab
% (@—a~F 1

Taking out 4 from C), we get

1 (a""—a")2 1
A=4|1 (a*—-a?'P 1 =2 A=4x0=0. | Cj and C; are identical |

i fa*=aZF 1



Long Answer Questions (PYQ)

[4 Mark / 6 Mark]

Q.1. Using properties of determinants, prove that

2y Yy— 22— T 2y
22 2z Z—T— (z +y + 2
T—-yY-— 2 2z 2x
Ans.
2y Y— 22— 2y
LHS A= 2z 2z zZ— ZT—
T—Yy— 2 2z 2z

Applyving R, « R;, then R, < R;, we have

Z—yYy— z 2z 2z
A= 2y y-z—z 2y
2z 22 z-zxT—-y

Applying R} — R; + R + R;, we have

zZ iyt z y¥Fz3e 22 Y
A= 2y = z— = 2y

2z 2z Z—Z—Y

Taking out (x + y + z) from first row, we have

1 1 1
.".\=(.\'+_\-'+Z) 2y y=—z—z W
2z 22 z—z—y

Applying C; — €} - Cyand C; — €, - €3, we have

0 0 1
A=(x+y+2) 0 (y + z+ z) 2y
(z+y+z) z+z+y z-zT-y

Expanding along first row, we have

A=(x+y+2) (x+y+2)°=(x+y+ z)" = RHS



a B Y
Provethat: | o g2 9? |= (a=-B)(B-7) (v- e)(a+B+7)
B+ v+ta a+ B

Q.2.
Ans.
a B i
LHS A = Q2 ﬁ2 72
Bty yta a+p

@ B ¥
A= o’ g2 + |Applying Ry — R + R
at+p+y atfty atpty
a B
=(a+p+7)|a® B ¥ | Taking out (0 + B +Y) from Ry]
r A sk

a f-a vy-a
=(atf+7)|a® B#-a® ¥-a
1 0 0

[Applying C; — G - G, G — G - G

lat 1 1
o Bta yta
1 0 0

Taking out (B - d) and (Y - a) from C, and Cj respectively

=(atp+7)(B- o)y~ a)

|Expanding along R;|

— (e BT ool ‘j

’ 1

Bta v+a
=(@a+B+y) (B-a)(y-a) (y+a-p-q)

- (@+B+V) (B-0) (V-0) (Y-B) = (@=-B) (B-V) (Y-0) (@+B+Y) = RHS

z+1 z4+2 z+a
z+2 z+3 z+b|=0,

z+3 z+4 z+ec _
Q.3. Show that: where a, b, c are in AP.

Ans.



z+1 z+2 z+a
A=|z+2 z+3 z+b
z+3 z+4 z+c

a, b, care in AP
2b=a+c¢
Applying Ry — R; + R — 2R, we have

0 0 0
= |z+2 z+3 z+b
z+3 z+4 z+c

A= [ R = 0]
Q.4.
a+b+ 2 a b
Prove that: c b+e+2a b — 2(a+b+6)3.
c a ct+a+2b
OR
z+y+2z z Y
Prove that: z y+z2+2z Y =2(z+y+zf
z T 2+ x+ 2y

Ans.



a+b+2e a b
LHS c b+c+2a b
c a ct+a+2b

Applying C; — C) + C; + C;, we get

2(a+b+c) a b
=|2(a+b+c) b+c+2a b
2(a+b+c) a ct+a+2b

Taking 2(a + b + ¢) common from C}, we get

1 a b
=2(a+b+c)|1l b+c+2a b
1 a ct+a+2b

Applying Ry — R; — R, and R; — Ry — Ry, we get

1 a b
=2(a+b+¢c)l0 a+b+e 0
0 0 a+b+c

Taking (a+ b+ ¢) common from K; and K;, we get

=2(a+b+ecP

o O
-0 o

a

1

0

Expanding along C;, we get
=2(a+b+cf[1-0]=2(a+b+cf =RHS

OR

For solution replace a — x, b — y and ¢ — z in above solution.

Q.5. Using Properties of determinants, prove the following:

a b c
a-bb-c c-al=a*+b+ - 3abc
b+ec ct+a a+b

Ans.



a b c
let =|la—b b—c ¢c—a
b+c ct+a a+b

at+b+e b c

= 0 b— ¢ c— a |[Applying C; — C; + C; + G5

2(a+b+c) cta a+b

1 b c

=(a+b+c)l0 b—¢c c— a | Taking out (a + b+ ¢) from C|

2 ¢ct+a a+b

1 b c

=(a+b+c)|0 b- ¢ c— a |Applying Ry — Ry - 2R,

0 cta—2b a+b— 2¢

Expanding along €, we get

=(a+b+0). l.g('b— c)(a+b-2c) - (c—a)(c+a—2b)§

=(a+b+c) (ab+ b —2bc—ac-bc+2F - —ac+ 2bc+ac+ - 2ab)

=(a+b+c) (P + b +F —ab-bc-ca)=a’+ b+ - 3abc

Q.6. Using properties of determinant, solve for x:

atT a—r a—
a-z a+zxz a-z|=0
a—-T a— a+x

Ans.



atrT a— T a—'T
let A=|la—z a+z a— =

a— T a—x. GFE

3a—z a—-z a—
A=|3a-z a+z a-=z [Applying C; = C) + G, + G5
3a—z a—-z= a+z

1l a—zz a— =
A=(3a-z)[1 a+z a- =z

1l a—z a+zx

1 a—z a—=
=(3a—-z)|0 2z 0 [Applying Ry — Ry - Ry and Ry — Ry - Ry|
0 0 2z

Expanding along C), we get

= (3a- z) (42 - 0) =422 (3a - z)
Now, given that A = 0
Therefore, 4x* (3a-x)=0 = x=0, or x=3a
Hence, required values of x are x =0, 3a.

Q.7. Using property of determinant, prove the following:

a at+b a+2b
a+2 a a+b|=9"(a+b)
a+b a+2b a

Ans.



a at+b a+2b
LHS =|a+2b a a+t+b
a+b a+2b a

3(a+b) 3(a+b) 3(a+b)

=| a+2b a a+b |[Applying Ry = Ry + R, + Ry
a+t+b a+2b a
1 | ]

=3(a+b)|la+2b a a+b ['l'aking 3(a+ b) common from RII
at+b a+2b a
0 0 1

=3(a+b)|b -b a+b |Applying C; — C; - Gy, G, — G - Gy
b 26 a

Expanding along R; we get
=3(a+b) {1 (2b° + b*)! = 9b*(a+ b) = RHS

Q.8. By using properties of determinant, prove the following:

T+ 2z 2z
2z z+X 2z |=(5z+A)(A- z)?
2z 2r T+ A

Ans.



z+A 2z 2z
LHS =| 22z z4+X 2z
2z 2r T+ A

S5zc+A 2z 2z
S5z+A z+A 2z [Applying C; — C; + G, + G
ozt 2z w+A

1 2z 2z
=((z+A){1 z+) 2z [Taking out (5x + A) common from G|
1 2z z+A
1 2z 2z
=(5z+A){0 A\— =z 0 |Applying R; — R - Ry and Ry — R; - Ry|
0 0 A-z=

Expanding along C;, we get
= (5x+A) (A -x)2 = RHS.

Q.9. Using properties of determinant, prove that:

a+x Yy z
r a+y =z |=ad’(atz+y+z)
T Yy a+z

Ans.



atzx y z
LHS =| =z a+y =z

T Y at+z

atz+ytz

=lat+z+y+z aty

at+tz+ytz

=(a+z+y+z)

=(at+z+y+z)

Expanding along R;, we get

[y

1

[

[y

a+t+z

Yy
at+y
Yy

—-a
at+y
Yy

a’(a+x+y+2z)=RHS

z
at+z

0

z
atz

(a+x+y+2)|0+a(a+z-2)

|[Applying C; — C; + G + G

| Taking out (a + x + y + z) common from ;|

IApply l<| —_ ‘Rl - 1{:1

Q.10. Using properties of determinant, prove the following:

T+y r T
bz +4y 4z 2z| =7
10z + 8y 8z 3z

Ans.

3



T+y T z
LHS =|5z+4y 4z 2z
10z +8y 8z 3z

ey 1 A
=z 5z+4y 4 2 | Taking out x from C; and C;|
10z +8y 8 3

z+y 11
—22(3z 42y 2 0 [Applying Ry — Ry — 2Ry and Ry — Ry - 3R]

Tx+5y 5 0

Expanding along Cj, we get

X [1§(3x+2y)5-2 (7x+5y)| -0+0]

x* (15x+ 10y - 14x - 10y)
= x (x) =x = RHS

Q.11. Using properties of determinants, prove the following:

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

Ans.



| E+p l1+p+gq
Let |Al=12 3+2 1+43p+ 2
3 6 + 3p 1+ 6p + 3¢

Using the transformation K, — Ry - 2R, Ry — R; - 3R,

1 L4p 1+p+gq
|A| =10 1 -1 +p
0 3 -2+ 3p
Using Ry — R; - 3K,
1 1 +p 1+p+g
= |4l = |0 1 -1+ p
0 0 1

Expanding along column Cj, we get
4] =1

Q.13. Prove the following using properties of determinant:

b+ec ct+a a+b
c+a a+b b+e|=2(3abc—-a®*- b - 3)
at+b bt+e c+ta

Ans.



LHS

b+c c+a a+b

=|c+a a+b b+c

a+b b+c ct+a
2(a+b+c) 2(at+b+c) 2(a+b+c)

= cta a+b b+e [Applying Ry — Ry + Ry + Ry
a+b b+e cta
1 1 1
=2(a+b+c)lc+a a+b b+c [Taking 2(a + b+ ¢) common from R |

at+b b+ec c+a

1 0 0

=2(a+b+c)lc+a b-c b-a [Applying C;, — €, - Cj; Gy — Cy - €4

at+b c—a c—b

=2(a+b+c) |I(bc- b* - & + bc- bc+ ac+ ab - 33)] |Expanding along R, |
=2(a+b+c) (bc+ ac+ ab - == CE)

=-2(a+b+¢) (@ + b+ —ab-bc-ca) =-2(a + b + & - 3abc)

= 2(3abc - a* - b* - *) = RHS

Q.15. Using properties of determinants, prove the following:

r+4 2 2z

2x
2z

z+4 2z |=(5z+4)4- z)?
2r z+4

OR

T+ 2z 2r

2z
2z

Ans.

z+A 2z |=(5z+A)(A- z)?
2z T+



z+4 2z 2z
LHS ={| 2z z+4 2z
2z 2 z=+4

5c+4 5z+4 5z+4
=| 2z z+4 2z |Applying Ry — Ry + Ry + Ry
2z 2z z+4

1 1 1
=(5z2+4)|2z z+4 2z [Taking (5x + 4) common from K, |
2r 2z z+4
1 0 0
=(5z+4){2z 4—-z 0O [Applying C; — G, - Cy; Cy — G5 - (]

2z 0 4-=z
=(5x+4) |1}(4-x2-0{+0+0| |Expanding along K, |
= (5x+4) (4 - x)? = RHS
OR
Solve as above by putting A instead of 4.

Q.20. Using properties of determinant, solve the following for x:

r—2 2x-3 3z-4
z—4 2z-9 3z-16|=0
r— 8 2z - 27 3z - 64

Ans.



z—2 2z-3 3z- 4
Given: |z— 4 2z-9 3z-16{=0
r— 8 2z— 27 3z — 64

z—2 1 2
= z—-4 -1 -4|=0 |Applying C, — C; - 2C; and C; — Cy - 3C|
z—-8 —-11 —40

z—-2 1 2
= g g Emgel=={) [Applying Ry — Ry — Ry and Ry — R; - R|
-6 -12 —42
= (x-2)(84-72) - 1(84-36)+2(24-12) =0 [Expanding along R
= 12x-24-48+424=0 = 12x=48 = x=4

Q.21. Prove, using properties of determinant:
y+k oy y
v y+k y |= F(3y+k)
y y ytk

Ans.

yt+k y Yy
LHS =| y y+k vy

Y vy ytk
y+k y y

=13y+k y+k y [Applying C; — C; + C; + G
3y+k y ytk

1 y y

=(3y+k)|1 y+k vy [Taking (3y + k) common from C|
1 y ytk
lyy

=(3y+k)i0 k£ O |Applying R; — Ry — Ry and Ry — R; - R|
00k

Expanding along C; we get

=(3y+k) jI(K-0)-0+0}=(3y+ k). k" =k (3y+k)



Q.22. Using properties of determinants, prove that

b+c g+r y+=z a p
ct+a r+p z+xz|=2|b q ¥y
a+b p+tq z+y e r 2z
OR
b+c c+a a+b a
g+r v+p ptq|=2|p
y+z z4+z z+y Ty

Q.23. Using properties of determinants, show that AABC is an isosceles if:

1 1 1
1+cosA 1+ cosB 1+ cosC =4
cos2A+cosA cos2B+cosB cos?2C +cosC
Ans.
We have
1 1 1
1+cos A 1+cos B 1+cosC =0
cos: A+cosA cos®? B+cos B cos?C +cos C
Applying C; — C, - Cyand G, — G, - C;
0 0 1
= cos A — cosC cos B - cosC 1+cosC =0
cos2A+cosA— cos2C — cosC cos? B+cosB— cos>C — cosC cos? C +cosC
0 0 1
— cos A — cosC cos B — cosC 1+cosC

(cos A— cosC)(cos A+cosC+1) (cosB— cosC)(cosB+cosC+1) cos®C + cosC
Taking common (cos A - cos C) from C; and (cos B - cos C) from C,, we get

0 0 1
= (cos A— cosC)(cos B~ cosC) 1 1 14+cosC |=0
cosA+cosC+1 cosB+cosC+1 cos?C+cosC



Applying C; — C; - €5, we get

0 0 1
= (cos A — cosC)(cos B~ cosC) 0 1 1+cosC
cosA— cosB cosB+cosC+1 cos®C +cosC

Expanding along R,, we get

= (cos A —cos C) (cos B-cos C) (cos B-cos A) =0
= cos A-cos C=0 Le, cos A =cos C
or, cos B-cosC=0 Le, cos B=cos C
or, cos B-cosA=0 Le,cos B=cos A

A=CorB=CorB=A
Hence, AABC is an isosceles triangle.

Q.30. Using properties of determinants, prove the following:

a a
a? 1 al=(1-a)p
a? 1

Ans.



1 a a
LHS A = | g2 1
a a’ 1
1+a® +a a+ 1+ a? a®> +a+1
A= o 1 a |Applying R, — Ry + R; + R;]
a a’ 1
1 1
A=(1+a+ ) la® 1 a | Taking out (I + x + x%) from first row|
a 1
0 1 1
A=(1+a+2%) |a®-1 1 a [Applying C; — C; - G
a- a a® 1
0 0 1
A=(1+a+d)|a®-1 i—a a [Applying Cy — C; - G|
a-— a -1 1

Expanding along R; we have
=i{1 +3+a") [(a"’— 1)3-3 (1 —a)3|
=(l+a+a’) [(a+1)* (a-1)*-a(a-1)?
=(l+a+a’) (a-1)* [+ 1+a|=(1+a+a") (a-1)* [+ 1+a
= (a- I)" (1+a+ a")“ =(1- 3)3 (1+ a+;13)3

=[(1-a) (1 +a+a’)|*=(1-4a)*=RHS

a b
b c =)
Q.32.Ifa#¥b#cand ¢ & then using properties of determinants,

provethata+b +c =0.

Ans.



c
We have | b c al=0
c a b

Applying C; — C; + C; + C;, we get

(a + b+ ¢) b c
(a +b+ ¢c) c a|=0
(G+0'¥2) a b

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

1 b c
(a+b+¢:) 1 c al=0
1 b

Applying &, — Ry — Ry and Ry — R; — R;, we get

b c
c— b a—c|=0
a—b b—c

(a+ b+ )

OO

Expanding along C), we get

(a+b+c) [l {(c=b)(b-¢c)-(a-c)(a-b)}|-0+0]=0

e (a+b+c)[(c=b) (b-c)-(a-¢) (a-b)]=0

= (a+b+c)[(b-c)(b-c)+(a-¢) (a-b)|=0

e (a+b+c)[(b-c)’+ (a-c) (a-b)| =0

= (a+b+c)[(b*+ =2bc+a’ —ab-ac+ bc| =0

= (a+b+c) |2+ b+~ be-ab-ac| =0

= (a+b+c)y[2a® + 26> +2c®>- 2bc — 2ab - 2ac =0
= (a+b+c)[(a-b) + (b-c)+ (c-a)’| =0

- (a+b+¢) =Ol._.ﬂ¢b¢ c:(a—b)z+ (b—c)3+ (c—.-a)2¢0]



Long Answer Questions (OIQ)

[4 Mark / 6 Mark]
Q.1. Without expanding, show that:

cosecc 0 cot?f 1
A=| cot?0 cosec2d -1

| 42 40 2
Ans.

cosec2 0 cot?f® 1

Given, A= cot?20 cosec?f -1
42 40 2
cosec2 @ — cot20—- 1 cot28 1
= |cot? 0 — cosec?@+1 cosec?d —1 |Applying C; — C; - G -
0 40 2
1-1 cot?0 1
=|-1+1 cosec?® -1 | cosec” O - cot” O = I]
0 40 2
0 cot’8 1
=|0 cosec’d —1[=0 [ All elements of C; are 0]
0 40 2

Q.2.If a, b, c are real numbers, then prove that

a b c
b ¢ a|l=(a+b+c)(a+bwtc?)(a+b? + cw)
c ab

where w is a complex number and cube root of unity.

Ans.



a b ¢
Let A=|b ¢ a

cabd
atbt+ec b ¢
=|bt+c+a ¢ a [Applying C; — C) + C; + G
ct+a+b a b
b ¢
=(a+b+c)i1 ¢ a |'l'aking out (a+ b+ ¢) from Cll
a b
1 b c
=(a+b+c)l0 ¢c-b a- ¢ |Applying Ry — Ry — Ry and Ry — Ry - R, ]
0 a-b b-c

c—b a-c

=(a+b+c
( )a—bb—c

|Expanding along C; |

=(a+b+¢) |- (b-)* - (a-¢) (a- b}
LHS =-(a+b+c) (a°+ b+ - ab- bc - ca)
Also, RHS = — (a+ b+ ¢) (a+ bw + cw”) (a+ bw* + W)
=~ (a+ b+ ¢) (a* + abw® + acw + abw + bW + baw’® + acw? + baw? + Fw?)
=—(a+b+c) [(a*+ b+ & +ab(W + W) + be(W* + W) + ca (W+ W] [~ W = 1]
=-(a+b+¢) (a"+ b+ & - ab - bc - ca) = LHS [~ W+wW+1=0and w*=w .w-= w|

Q.3. Find the equation of the line joining A (1, 3) and B (0, 0) using determinants
and find k if D (k, 0) is a point such that the area of AABD is 3 sq units.

Ans.



Let P (x, ¥) be any point on the line AB. Then,

ar (AABP) = 0

1 31

=% 310 0 1{=0 =  3§1(0-y)-3(0-x)+1(0-0)}=0
& 93

= 3x — y = 0, which is the required equation of line AB.

Now, area (AABD) = 3 sq units

34 1.8 4
= 3/0 0 1|=43 = 0 0 1{=16
k01 k01
= 1(0-0)-3(0-k)+1(0-0)=26=2>3k=26 = k=12

Q.4. In atriangle ABC, if

1 1 1
1+sin A 1+4sin B 1+ sinC =0,
sin A +sin? A sin B +sin? B sin C + sin®C

then prove that AABC is an isosceles triangle.

Ans.

1 1 1
Let A=| 1+sind 1+sinB 1+sinC
sin A+ sin? A sin B+ sin? B sinC +sin® C
1 0 0
== 1+sinA sinB— sinA sinC — sin A
sinA+sin?A sin?B- sin2A+sinB- sind sin?C —sin? A +sinC — sinA4
|Applying C; — G, - €y and Gy — C; - ¢
1 0 0
= 1+sinA sin B— sin A sinC — sin A
sinA+sin® A (sinB- sinA)(sinB+sinA+1) (sinC - sin A)(sinC +sinA+1)
1 0 0
= (sinB- sin A)(sinC - sin4)| 1+sinA 1 1
sinA+sin?A sinB+sind+1 sinC+sind+1



Expanding along R, we get
(sin B -sin A) (sin C-sin A) [sin C+sin A+ 1 -sin B-sin A - 1]

= (sin B - sin A) (sin C - sin A) (sin C - sin B)

A=0

= (sin B —sin A) (sin C - sin B) (sin C-sin A) = 0
= sinB-sinA=0orsinC-sinB=0orsinC-sinA=0
= B=AorC=BorC=A
=> AABC is an isosceles triangle.

ecost: ¢+ 1

Let f(t): 2Sint t 2t ytheﬂ ﬁndlilgl%.
i

Q.5. sint t t

Ans.
cost t 1 cost t 1

Given, f(t)=|2sint t 2t{=| 0 -t 0 [Applying Ry — Ry — 2R;]
sint t ¢ snt: 1t

cost 1 1
=t 0 -1 0
sint 1 ¢

Expanding along R, we get
t|(-1) (tcos t—sint)| = - £ cos t+ tsin t

hm& = Ty 2 cost | tsint
1.0 & 0 2

o 2 cost tsint
_lthol( - T P)

=lim (-cost+ 2L) = 1+hm 2 = 1+1=0
t.0 i.0
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