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Chapter 4: Determinants

NCERT Exemplar - Class 12 - Maths

Questions

Question 10
If A+ B + C =0, then prove that

1 cosC cosB
cosC | cosA|=0

cosB cosA 1
Solution
Given, ] cosC cos B
cos C | cos A

cos B cos A I
On finding the determinant, we have

=I{I—cnszA)—cosC{cosCucnsA-cosB)+cosB(cmC-cosA—cosB)
=sin’A-cos*C+cosA-cosB-cos C+cosA-cosB-cosC—cos’ B
=sin’ A - cos’B+2cos A -cos B cos C-cos” C
= cos{A+B)-cos{A—B)+2c05A-cnsB-cosC--*cnsz"C
[~ cos’ B —sin’ A = cos (A + B): cos (A - B)]
=—0s () -cos(A-B)+cos C(2cosA-cosB-cos ()
=08 C(cosA-cosB+sinA-sinB-2cosA-cosB+cos ()
= c0s C(cos A -cos B-sinA-sinB - cos ()
= cos C [cos (A4 + B) - cos (]
=cos C (cos C—cos C) (Ascos C=cos (4 + B))
=0
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Given, 1 cosC' cos B
cos C | cos A

cos B cos A I
On finding the determinant, we have

=I{I—cnszA)—cosC(coscucnsA-cosB)+cosB(cosC-cosA—cosB)
=sin’A-cos*C+cosA-cosB-cos C+cosA-cosB-cosC—cos’ B
=sin° A —cos’B+2cosA-cos B cos C—cos” C
= -cos(A+B)-cos{A-B)+2cusA-cosB-cosC--*coszC
[ cos’ B —sin’ A = cos (A + B) cos(A4-B)]
=—0s (—C) - cos (A -B)+cos C(2cosA-cos B-cos ()
=08 C(cosA4 -cosB+sinA-sinB-2cosA-cosB+cos ()
=c0s C(cos A4 -cosB-sinAd-sinB - cos ()
= ¢os C [cos (A + B) — cos (]
=¢cos C (cos C—cos O) (Ascos C=cos (4 + B))
=0

Question 11

If the co-ordinates of the vertices of an equilateral triangle with sides of length ‘a’ are (x4, y1),

2

xl yl 1 3[14
x, ¥y, I o= 7
x3 y3 1

(XZ! .Vz), (X3, Y3), then
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Solution

We know that, the area of a triangle with vertices (x1, y1), (X2, ¥2) and (xa, y3) is given by

l x v |
A=-— .rz "I"l l
2

Also, we know the area of an equilateral triangle with side a is given by

A=—a
4
Hence, ]
X,y
L1 B IE R
3l 2 W a
x3 ¥y |

On squaring both the sides, we get

I 'iI{ 'V| l : 3
= Al=—|x, y, I| ==d*
4 o 16
Xy vy |
'tl PV| l : ';a‘i
or X oy | =—
4
3w |
[ 1 1 sin30 |
-4 3 cos20|=0-
T =7 -2
Question 12

Find the value of q satisfying
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Solution

Given,
1 I sin 36

-4 3 cos20|=0
7 -7 =2

On expanding along Ci, we have

sin 30 x (28 —21)-cos20x(-7-7)-23+4)=0
7smm 36+ 14 cos 20— 14=0
sin30+2cos20-2=0

(3sin @—4sin’ @)+ 2(1 -2sin"G)-2=0
4sin°@-4sin” O+ 3 sin 6=0

sin &4 sin’ -4 sin O+ 3)=0

sin X4 sin“@—6sin 8+ 2sin 8+3)=0

sin @2sin B8+ 1) 2sinf-3)=0

sin @=0orsin @=-1/2 orsin 8= 3/2

T
@=nmor @=mnr+(-1)" [—E);m, ne Z

sin @ = :2— 1s not possible

4—x 4+x 4d+x)
4+x 4—-x 4d+x
4+x 4d+x 4d-x

—

ExamElite - examelite.com Page 4 of 44



ExamElite - Textbook Solutions

Question 13

If , then find values of x.

Solution

Given, 4-x 4+ x 4+x|

4+x 4

-x 4+
4+x 4+x 4—ﬂ

xl =0

(Applying R, = R, + R, + R;] , we have

12+ x
= 4+x
4+x

Now,

124 x 12+x

4-x

4+ x

4+ xi=

4—-x

[Taking (12 + x) common from R}

= (12 + x)

1

1

4+x 4-x 4+x=0

4+x 4+x 4-x

Next,
[Applying C, —» C, - Cyand C, - C, — (5]
0 0 |
=Y (12+ )0 -2x 44 x[=0
2x 2x 4-x
= (12+x)(0-(-2x}2x)] =0
(12+x)(4x") =0

Hence, x—=-12,0
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Given, [4-1 4+x 4+
4+x 4-x 4+x{=0
4+4x 4+x 4-x

[Applying R, = R, + R, + R3] , we have

12+x 124x 12+4x

- 44+4x 4-x 4+x(=0

Now. 44+4x 4+4+x 4-x

[Taking (12 + x) common from R}
| 1 I

= (I24x)d4+x 4-x 4+x=0
4+x 4+x 4-x

Next,

[Applying C, =» C, - Cyand C, - C, - (5]
0 0 |

e 12+ )0 -2x 4+ x/=0
2x 2x 4-x

= (12+x)(0- (-2x}2x)] =0

(12 +x) (4x)) =0
Hence, x=-12.0

Question 14

If a,, a,, as, ..., a, are in G.P., then prove that the determinant
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ar+] iﬂl:"+5r j‘r“'lj1"+!-3‘
ey i s
ey 917 i

is independent of r.

Solution

We know that,
a ., =AR"" V"= AR
where a, = rth term of G.P.,
A = First term of G.P.
and R = Common ratio of G.P,

Now, !
’ ;arH ar--‘i ar-r"-} ARr ARr*.‘ ARr*H!
Av7 Gy Grags|=[AR™® AR AR”"‘!
|
+1 elil
Aran @1y den| (AR ARTYC AR

[Taking AR". AR~ © and AR~ '" common from R,, R, and R,, respectively]

1 AR* AR®
AR AR AR TN AR AR®
| AR® AR'

=0 [As R, and R, are identical]

Hence, the determinant is independent of r.

Question 15
Show that the points (a + 5, a - 4), (a — 2, a + 3) and (a, a) do not lie on a straight line for any value of a.

Solution

Given pointsare (a+5,a—-4), (a—2,a+ 3) and (a, a).
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Now, we have to prove that these points do not lie on a straight line.

So, if we prove that these points form a triangle then it can’t line on a straight line.

a+5 a-4 1

I .
Area, A= Sla-2 a+3 |
“l a a ]

[Applying R, & R, ~ Ryand R, =» R, - R,]

]5 -4 0 | ;

=—-2 3 0=—[(1-(I15-8)]=—=0

5 2[( (15-8)] 2:
a a |

Hence, the given points form a triangle and can't lie on a straight line.

Question 16
Show that the DABC is an isosceles triangle if the determinant
1 1 1
A= l+cosA I+ cosB l+cosC =0 .

_0052 A+cosA cos’B+cosB cos’C +c05C_
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Solution

Given, | 1 1 ‘
A=| l+cos A | +cos B l+cosC |=0
cos’ A+cos A cos’B+cos B cos®C +cos Cl
[Applying C, = C, - Cyand C;, = C; - ()
0 0 1

= cos A-cosC cos B-cosC l+cosC |[=0

cos® A+ cos A—cos’C —cosC  cos’B+cosB-cos’C —cosC  cos”C +cos Ci
Now,
[Taking (cos A - cos ') common from C| and (cos B - cos C) common from C,]

= (cos A —cos C) (cos B —cos () x
0 0 1
| 1 l+cosC |=0

cos A+cosC+1 cosB+cosC+1 cos’C+cosC
[Applying C, — C, - (3]

= (cos A —cos C) (cos B —cos () x

0 0 1
0 1 l+cosC |[=0

cos A—cos B cos B+cosC+1 cos’C+cosC

(cos A — cos C)(cos B —cos C)cos B-cos 4) =0
cos A =cog Corcos B=cos Corcos B=cos A
A=CorB=CorB=A4

Hence, AABC 1s an isosceles tnangle.

So,
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Given, | 1 1
A=| l+cos A4 | +cos B | +cos C LU
cos’ A+cos A cos’B+cos B cos®C +cos Cl
[Applying C, = C, - Cyand C;, = C; - (]
0 0 T
= cos A-cosC cos B-cosC l+cosC 1=0

cos® 4+ cosA—cos’C —cosC  cos’B+cosB-cos’C—cosC  cos*C+cos C}
Now,
[Taking (cos A - cos C) common from C'; and (cos B - cos C) common from C,]

= (cos A —cos C) (cos B—cos () x
0 0 1
| 1 l+cosC |=0

cos A+cosC+1 cos B+cosC+1 cos’C+cosC

[Applying €, — C; - 3]
= (cos A —cos C) (cos B —cos () x

0 0 1
0 1 l+cosC (=0

cos A—cos B cos B+cosC+1 cos’C+cosC

(cos A — cos C)(cos B—cos C)cos B—cos 4) =0
cos A =cog Corcos B=cos Corcos B=cos A
A=CorB=CorB=4

Hence, AABC is an isosceles trnangle.

0 1 1
A=[1 0 1
1 1 0
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Question 17
Find A~1 if and show that A1 = (AZ - 31)/ 2.
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Solution

ExameElite - examelite.com Page 12 of 44



ExamElite - Textbook Solutions examelite.com

Given,

A=

—_ -
=

Co-factors are:

Ap=-LAp=14,;=1,
Az] = I,A22=_1,A23= l,
A:” = I,A:” = l; A:u: l A33=—1

11 1) (=11 1]
Now,adj4=|1 -1 |1
R | O
A=0-1(-1)+1.1=2

I
—_—
I
e
—

-1 1 1
Thus,A*‘=ade=—l- 1 -1 1
Al 2
11 -1
Now, 0 1 1]fo 1 1] [2 1 1
A*={1 0 1]-|/1 0 1|=|1 2 1
11 o)1 1 oo) |11 2
Hence,
, 2 1 1] [3 0 0]
AL 2 1]=]o 3 ol
: ZWI 1 2 [0 0 3]
-1 1 1
=é[1 -1 1LA‘I
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‘o1 -]

Hence proved.
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Given,

A=

—_ -
=

Co-factors are:

Ap=-LAp=14,;=1,
Az] = I,A22=_1,A23= l,
A:” = I,A:” = l; A:u: l A33=—1

11 1) (=11 1]
Now,adj4=|1 -1 |1
R | O
A=0-1(-1)+1.1=2

I
—_—
I
e
—

-1 1 1
Thus,A*‘=ade=—l- 1 -1 1
Al 2
11 -1
Now, 0 1 1]fo 1 1] [2 1 1
A*={1 0 1]-|/1 0 1|=|1 2 1
11 o)1 1 oo) |11 2
Hence,
, 2 1 1] [3 0 0]
AL 2 1]=]o 3 ol
: ZWI 1 2 [0 0 3]
-1 1 1
=é[1 -1 1LA‘I
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“Ir 1 -1

Hence proved.

Long Answer (L.A.)

1
-2
0

2
-1
-1

Question 18

If A=, find AL

0
-2
1

Using A1, solve the system of linear equations

x-2y=10,2x-y-z=8,-2y+z=17.
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Solution
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Given, 12 0
A=|-2 -1 =2

Co-factors are:
Ay =-3,A,=2,A3= 2,
Ay =-2,4=1,A=1,
Ay =4, 45, =2, Ay =3

Now,

3 2 2V [-3 -2 —4
adid=/-2 1 1| =2 1 2
<4 2 3] |2 1 3
4] =1(=3) - 2(2)+0=1

Hence, . 3 =2 4]
PRI L PR
| Al
2 1 3
Now, the system of linear equations are
x -2y =10,
2x -y—-z=8
and, -2y +z=7
Or AX=8B
1 -2 0][x] [10]
2 -1 -l =8
. —2 l-h - L.7_
| -2 0] x 10
where, A=|2 -1 -1|,X=|yland B +| 8

ExameElite - examelite.com
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IV =z 1|

Thus, X=A"'B

IT

I'P‘

| <]

' x=0,y=-5andz=-3

ExameElite - examelite.com

-3 2 2]
-2 1 1

4 2 3

-

10
8

I

L] L’

_30+16+14
=20+8+7

_—40+16+21__
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Given, 12 0
A=|-2 -1 =2

Co-factors are:
Ay =-3,A,=2,A3= 2,
Ay =-2,4=1,A=1,
Ay =4, 45, =2, Ay =3

Now,

3 2 2V [-3 -2 —4
adid=/-2 1 1| =2 1 2
<4 2 3] |2 1 3
4] =1(=3) - 2(2)+0=1

Hence, . 3 =2 4]
PRI L PR
| Al
2 1 3
Now, the system of linear equations are
x -2y =10,
2x -y—-z=8
and, -2y +z=7
Or AX=8B
1 -2 0][x] [10]
2 -1 -l =8
. —2 l-h - L.7_
| -2 0] x 10
where, A=|2 -1 -1|,X=|yland B +| 8
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[V —<£ 1]

Thus, X=A"'B
x] [-3 2 2]
-2 1 1

<
I

z _—4234

-

10

-30+16+14]

t4

L

=204+ 8+7

S x=0,y=-5andz=-3

Question 19

_-40+l6+2l_

Using matrix method, solve the system of equations

3X+2y-2z2=3,x+2y+32=6,2x-y+z=2,

Solution
Given system of equations are:
3X+2y—-2z=3

x+2y+3z=6and

2X—-y+z=2
Or,
AX=B

ExameElite - examelite.com
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So, 3 2 21/x] [3]
2 3 ||ly[=]6
12 ilz] |2,

Hence, X=A 'B
Now, for Al the co-factors are
A =5A4,=5 4,35,
Ay =0,Ap=745=7,
Ay, = 10,43, =<1l and 4;; = 4

T

So, 5 5 -5 5 0 10
adjiA=|0 7 7|=ts 7 -1l
10 11 4 -5 7 4
|A| = 3(5) + 2(5) + (-2) (=5) = 35
Thus, . 5 0 10
RIS LR P S T
Al 35
|4l -5 7 4
Now,X=A'B
X s 0 1013 1 15+ 20 ] 357 [1
1
=—| 5 7 -11ll6|=—|15+42-22|=—|35]|=]1
Y1735 35 35
z 5 7 4 |2 —15+42+8 35 |1

Therefore,x = |, y= 1l and z = |
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So, 3 2 2lx 3
2 3 ||ly[=]6
12 i1lz] [2

Hence, X=A 'B

Now, for Al the co-factors are
A =5A4,=5 4,35,
Ay =0,Ap=745=7,
Ay = 10,45, =«lland 45, =4

T

So, 5 5 -5 5 0 10
adjiA=l0 7 7|=ts 7 -1l
10 -11 4 -5 7 4
4| =3(5) + 2(5) + (-2) (-5) = 35
B 55
Now, X=A"'B
x 5 0 1073 15+ 20 357 [1
y s o7 cnllel=Lisvaz-22(=2]35]|=]1
A Pls 742 ~15+42+8 35) |1

Therefore,x = |, y= 1l and z = |

2 2 —4] 1 =1 0]
—4 2 -4, B= 3
2 -1 5| 1
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Question 20
Given find BA and use this to solve the system of

equationsy +2z=7,x-y=3,2x+3y +4z=17.
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Solution
Given, (2 2 4] 1 -1 0]
A=|-4 2 —4|and B=|2 3 4
2 -1 5 0 1 2]
Now, 1 -1 0][2 2 4] [6 0 0]
BA=|2 3 4||4 2 -4|=|0 6 0|=6/
o 1 2y 2 -1 5] |0 0 6
Thus, (2 2 4]
pr=A 4 0 4
6 6
2 -1 5
Given system of equations are:
x—y=3,2x+3y+4z=17andy +2z=7
(1 =1 0][x] [3]
’ 3 4||yl=|17
0 1 2|{z| [ 7,
x] [t -1 0o]'[3 (2 2 —4][3]
vi=|{2 3 4 I?=l—42—4l?
1z |0 1 2f |7 6_2 -1 5|7
[ 6+34-28 ] [12] [2
=-!- -12+34-28 =-I— -6 |=|-1
6b 6-17+35 | 6h24_ 4
Therefore,

x=2y=-landz=4
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Given, 2 2 4] 1 -1 0]
A=|-4 2 4|and B=|2 3 4
2 -1 5] 0 1 2
Now, 1 -1 0][2 2 4] 6 0 0]
BA=|2 3 4||4 2 -4|=(0 6 0|=6/
0o 1 2f 2 -1 5] [0 0 6
Thus, (2 2 4]
g4l 4 0 4
6 6
2 -1 5
Given system of equations are:
x—y=32x+3y+4z=17andy+2z=7
(1 -1 0][x] [3]
’ 3 4||ly|=|17
0 1 2|{z| [ 7]
x] [t -1 0o]'[3 (2 2 —4]|[3]
vi=12 3 4 I?=é—42—417
z] |0 1 2f |7 (2 -1 5|7
[ 6+34-28 ] [12] [2
=-l— -12+34-28 =-I— -6 |=| -1
ﬁb 6-17+35 6_24_ 4]
Therefore,

x=2,y=-landz=4
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a b c

b ¢ a=0,

c a b
Question 21

Ifa+b+c'0and then prove thata=b =c.
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Solution
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a b c
LetA=1|b ¢ a
c a b
[Applying R, = R, + Ry + R;]

a+b+c a+b+c a+b+c 11 1
A= b c a =(a+b+c)b ¢ a
-C a b c a b
Now,

[Applying C, = C, - Cyand C,— (', - (]

0 0 1

A=(a+b+c)b-a c—-a a

c—b a-b b

[Expanding along R,]
=(a+b+c)[1(b - a)a-b)-(c-a)c-b)
=(a+b+c)ba-b*—a’+ab-c*+cb+ac—ab)
=—a+ b+C)(ﬂ'2 + b+ cz—ab—bc—ca)

= -?] (a+b+c)[2a” + 2b* + 2¢* - 2ab - 2bc - 2ca)
1
=5 (arb+ O)(@® + b* - 2ab) + (b + * = 2be) + (¢* + &’ - 2ac))

=:g(ﬂ+b+CHw—bf+(b-dz+@—af]
Given, A=0
_71 (@atb+c)(@a-by+(b-c)+(c-a]=0

(@ b+ (b—<P+(c-a’=0 [-a+b+c#0,given]
a-beb-c=c-a=0
a=b=c
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a b c
LetA=1|b ¢ a
c a b
[Applying R, = R, + Ry + R;]

a+b+c a+b+c a+b+c 11 1
A= b c a =(a+b+c)b ¢ a
-C a b c a b
Now,

[Applying C, = C, - Cyand C,— (', - (]

0 0 1

A=(a+b+c)b-a c—-a a

c—b a-b b

[Expanding along R,]
=(a+b+c)[1(b - a)a-b)-(c-a)c-b)
=(a+b+c)ba-b*—a’+ab-c*+cb+ac—ab)
=—a+ b+C)(ﬂ'2 + b+ cz—ab—bc—ca)

= -?] (a+b+c)[2a” + 2b* + 2¢* - 2ab - 2bc - 2ca)
1
=5 (arb+ O)(@® + b* - 2ab) + (b + * = 2be) + (¢* + &’ - 2ac))

=:g(ﬂ+b+CHw—bf+(b-dz+@—af]
Given, A=0
_71 (@atb+c)(@a-by+(b-c)+(c-a]=0

(@ b+ (b—<P+(c-a’=0 [-a+b+c#0,given]
a-beb-c=c-a=0
a=b=c
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2 2 2
bc—a ca—>b ab—c¢

2 2

ca—-b> ab—-c*> bc—a

2 2 2
ab—c~ bc—a” ca-b

Question 22

Prove that is divisible by a + b + ¢ and find the quotient.
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Solution
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bc-a® ca-b ab-c’
A=lca-b’ ab—c® bc-a’
ab-c* bec-a* ca-b?

Now, [Applying C, > C, - C,and C, = C, - Cy]
2

—ca+b® ca-b*—ab+c’ ab-c?

A=lca-b*—ab+c* ab-c*-bc+a® be-a’
2

bc —a

ab-c2—be+a

be—a*-ca+b® ca-b*
(b-a)a+b+c) (c-bYa+b+c) ab-c?
=c—-bNa+b+c) {a-c}[d+b+c} be — a*

(a-cla+b+c) (b-ala+b+c) ca-b

Next,
[Taking (a + b + ¢) common from C, and C, each]

b-a c-b ab-c*

A={a+b+c)2 c—b a-c bec-a’

Then a-c b-a ca-b*
[Applying R, — R, + R, + R]
0 0 ab+bc+ca-(a’+b*+c%)
A=(a+b+c)le-b a-c be - a*
Lastly, a-c b-a ca - b’

[Expanding along R, ]
A=(a+b+c)lab+bc+ca—(a* + b +M)(c-b)b-a)-(a-c)’]
=(a+b+o-)z(qb+bc+ca—a2-b2-cz)x
(bcmac—bz+ab—az—c2+2ac)
=(@+b+o)(a+b+c)(@+ b+’ —ab-be—ca))
Therefore, given determinant is divisible by (a + b + ¢) and quotient is
(a+h+cMa’+ b+ —ab — be - caY’
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bc-a® ca-b ab-c’
A=lca-b’ ab—c® bc-a’
ab-c* bec-a* ca-b?

Now, [Applying C, > C, - C,and C, = C, - Cy]
2

—ca+b® ca-b*—ab+c’ ab-c?

A=lca-b*—ab+c* ab-c*-bc+a® be-a’
2

bc —a

ab-c2—be+a

be—a*-ca+b® ca-b*
(b-a)a+b+c) (c-bYa+b+c) ab-c?
=c—-bNa+b+c) {a-c}[d+b+c} be — a*

(a-cla+b+c) (b-ala+b+c) ca-b

Next,
[Taking (a + b + ¢) common from C, and C, each]

b-a c-b ab-c*

A={a+b+c)2 c—b a-c bec-a’

Then a-c b-a ca-b*
[Applying R, — R, + R, + R]
0 0 ab+bc+ca-(a’+b*+c%)
A=(a+b+c)le-b a-c be - a*
Lastly, a-c b-a ca - b’

[Expanding along R, ]
A=(a+b+c)lab+bc+ca—(a* + b +M)(c-b)b-a)-(a-c)’]
=(a+b+o-)z(qb+bc+ca—a2-b2-cz)x
(bcmac—bz+ab—az—c2+2ac)
=(@+b+o)(a+b+c)(@+ b+’ —ab-be—ca))
Therefore, given determinant is divisible by (a + b + ¢) and quotient is
(a+h+cMa’+ b+ —ab — be - caY’
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L Sl - A T

xa yb :zc a b ¢
ve za xb|=xyz |c a

zb xc ya b ¢ a
Question 23

If x+y+z=0, prove that

Solution

Taking, xa vb zc
LHS. = |v¢ za xb
zb xc ya
[Expanding]
= xa(a’yz — x*bc) - yb(y*ac - b’xz) + zc{czxy - Z*ab)
= xyza® — x°abc - y"'ab{: + bxyz + ¢oxyz - Zabc
= Jr;ly'.":{a:i + b+ c}) - abc{.r3 +_}'3 + 23)

= .vcyz[f.:'3 +b’ + ') - abe(3 xyz)
[ x+y+z=0=:~x3+y3 + 7 ~ 3xyz]

= xyz(a3 +b+c - 3abc)

a b c
=xyzlc a b=RH.S
b ¢ a

Hence proved.

Objective Type Questions (M.C.Q.)

Choose the correct answer from given four options in each of the Exercises from 24 to 37.
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2x 5| l6 -2
8 x 7 3|

Question 24

If then, value of x is
(A)3(B)£3(C)+6 (D)6

Solution

Option (C) £ 6

From the given,

On equating the determinants, we have
2x?> - 40=18+ 14

2x% =72

x2 = 36

Thus, x=*6

a—b b+c a
b—a c¢+a b

c—a a+b c¢

Question 25
The value of determinant

(A) ad+ b3+ cd (B) 3 bc (C) ad+ b3+ ¢ - 3abc (D) none of these
Solution

Option (C) a3 + b2 + ¢3 — 3abc
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Given,

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

c—-a a+b c

[Applying C, — C, - (5]

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

[Applying C;, = C, + C|]

-b ¢ a b ¢ a
=|l-¢c a bl=-lc a b
-a b ¢ a b ¢

= {b(ac - b?) - o(c* - ab) + a(bc - a*)]
= a3+ bs + Cj— 3ﬂbc

Question 26

The area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sq. units. The value of k will be

(A)9(B)3(C)-9(D)6
Solution
Option (B) 3

We know that, the area of a triangle with vertices (X1, y1), (X2, Y2) and (X3, y3) is given by
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Ix, »n |

A= ) x; ¥y

xy oyl
Area of triangle with vertices (-3, 0), (3, 0) and (0, k) 1s

-3 0 1

A= % 3 0 =9 (given)
0 k1

[-3(=k) -0+ 1(3k)] = £18

6k =+18

. k = :ﬁ =+3
6

b*—ab b—c be—ac
ab—a’* a—-b b>—ab

2
bc—ac c—a ab-—a

Question 27

The determinant equals
(A) abc (b-c) (c — a) (a - b) (B) (b-c) (c — a) (a - b)

(C)(a+b+c)(b-c)(c-a)(a-b) (D) None of these
Solution

Option (D)
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Given,|p’ —gb bh- ¢ bc-ac

ab-a* a-b b*—ab
2

bc—ac c-a ab-a
bb—-a) b-c c(b-a)
=la(b-a) a-b bb-a)
c(b-a) c—-a a(b-a)
Now, [Taking (b - a) common from C, and C; each]
b b-c ¢ |
=(b-a)la a-b b
c c—-a a
[Applying C; = €, + (5]
b b c
=(-a)la a b
c ¢ a

=0 [as C, and C, are identical]
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Given,|p? —gb b- ¢ bc-ac
ab-a* a-b b’—ab

bc—ac c—a ab-a

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

Now, [Taking (b - a) common from C, and C; each]

b b-c ¢
=(b-a)la a-b b
c c—a a
[Applying €, = €, + (]
b b ¢
=(b—a}za a b
c ¢ a
=0 [as C, and C, are identical]

SINX COSX COSX

COSX SIXx COSX

COSX COSx Ssinx

Question 28

The number of distinct real roots of = 0 in the interval -Tt/4 < x < Tt/4 is

(A)0(B)2(C)1(D)3
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Solution
Option (C) 1
Given, SINX COSX COSX

cosx sinx cosx =0

COSX COSX Sinx
Applying C, = C, + C, + C;, we get

2COsX+SINX COSX COSX

2cosx+sinx sinx cosx =0

2cosx+sSinx COSX SIinx

I cosx cosx
(2cosx+sinx)|l sinx cosx|=0

| cosx sinx

Now,
Applying R, > R, - R, and R, > R, - R,]
l COS X COoS X
(2cos x+sinx)[0 sin x—cos x 0 =0
0 0 SIN X — COS X
(2cosx+simnx)l -(sinx-cos x}z] =0 (expanding along C))

(2 cos x + sin x)(sin x — cos x)° = 0
2COSX=—SINXOrSsinxX=cosXx

tan x = -2, which is not poésible as for —% <x< % :

we get -]l Stanx < 1.
or, tanx=1

Th X z
us, X =-—
4

Therefore, only one real root exist,.
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—1
cosC

cosB

Question 29

If A, B and C are angles of a triangle, then the determinant is equal to

cosC
-1

Cos A

cosB
cos A
-1

(A) 0 (B) -1 (C) 1 (D) None of these

Solution

Option (A) O
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Given, -1 cosC cosB
A=cosC -1 cosA
cosB cosA4 -1
On expanding the determinant , we get
A=—1+2cos A cos B cos C+cos’A + cos’B + cos’C

Now, 2 cos’A4 + 2 cos’B + 2 cos*C
=1l+cos24+1+cos2B+1+cos2C
=3 + (cos 24 + cos 2B + cos 2C)
=3+ (cos 24 + cos 2B) + cos 2C
=3 +2cos(4+ B)cos (4 —B)+2cos’C -1
=2+ 2 cos(m— C) cos (4 — B) + 2 cos*C
=2—2cochos(A—B)*2¢oszC
=2 -2cos C[cos (4 - B) —cos (]
=2-2cos C[cos (A - B)—cos {m— (A + B)}]
=2 —2cos C[cos (4 — B) + cos (4 + B)|
=2-~4cosAcosBcos C

cos’A + cos’B + cos’C =1 -2 cos A cos B cos C
Thus, A=10
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