NCERT Exemplar Solutions Class 12 Mathematics

Questpix Chapter 4: Determinants

Short Answer (S.A.)
Using the properties of determinants in Exercises 1 to 6, evaluate:

2 —x+1 x-1

1 x+1 x+1

Solution:

GV, v —x4+1 x 1
x+1 x+1

[Applying C) = €, - (3]

x-2x+2 x-1

=(X-2x+2).(x+1)-(x-1).0
=322+ 2X + X2 —2X + 2

=x3-x*+2
at+x y z
X a+y =
X ? gtz
2. )
Solution:
. a+x vy z
Given, ]
X a+y z
X y a+:z

[Applying C, - C,+ Cy+ 3]

at+rx+y+z Vv

=la+x+y+z aty
at+tx+y+2 3 a+z

l y 4
|

=(a+x+y+2z)|l a+y 2 |

| ¥ a+ z|

[Applying R, = R,~ R, and Ry — R, R,]
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1 y 2
=(a+x+y+2)0 0
0 a

8 O O 9

=(a+x+y+2) =a“(a+z+x+y)

3.
Solution:

. 2 2
Given, 0 . Xz
>

Xy

x°z 20

o 3

&

[Taking x°, y* and 2 common from C,, C; and G, respectively]

0 x x
= .1"1}'?:2 y 0 y
z z 0
[Applying C; = €, - (5]
0 0 «x
= xl,r“:z y -y ¥y = ,1':}'2:2 (x(vz + yz))
z =z 90

222 333
xXyz - (22)=2xy z

3x —x+y —x+:z
XY 3y -
X—Z B 3z
4.
Solution:
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Gi\'en, 3x -X+y =X+ :!
X=) 3y 2-)
X=z Y-z 3z

[Applying C, - C, + C, + (5]

X+y+z =x+y —-x+2
=(x+y+z 3y z2—y

X+y+z y-—2 3z

[Taking (x + y + z) common from column C, |
|l —x+y =x+:
=(x+y+2)l 3y e
1" y-2z 3z
[Applying R, - R, - R, and R; = R; - R|]
l —x+y —-x+z

=(x+y+2z)0 2y+x x-y

0 x-z 2z+4x
[Applying C;, — C, - (5]
| —x+y -x+z2
=(x+y+2)0 3y X=y
0 =3z 224 x

[Expanding along first column]
=(x+y+2).1[3y(3z + x) + (32)(x - Y)]
= (x+y+2)(3yz + 3yx + 3xz)
=3(x +y +z)(xy +yz + zx)

x+4 x X

X x+4 x

; 3 x+4
5 | X X X
Solution:
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Given, (¥ +4  x x |
X x+4 X
| x x x+4
Jr+4 3x+4 3x+4
=] x x+4 x [Applying R, = R, + R, + R,]
x x x+4

=(3x+4)lx x+4 x

0 0 |
=(3x+4)|4 4 x |=16(3x+4)
0 -4 x+4

[Applying C, = C, - C,, C, = C, - (4]

a=-b-¢ 2a 2a
2h b—c—-a 2b
6. 2¢c 2¢ c—a—-b
Solution:
Given, |a-b-c la 2a i
| 2b b—c—ua 2b
| 2c 2c c—a—b

[Applying R, — R, + R, + R;]
la+b+c a+b+c a+b+c
:‘ 2 b-c-a 2b
| 2¢ 2c c—-a-b
[Taking (a + b + ¢) common from the first row]
H 1 1
=(a+b+c)2b b-c-a 2b

2c 2c c—a=-b
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|Applying C, =» C, - Cyand €y, = C, - (]
0 0 I
=(a+b+c) 0 —(a+b+r0) 2h
ath+c a+b+ec c-a-b

Lastly, expanding along R1, we have
=(@a+b+c)[1x0+(a+b+c)
=(a+b+c)

Using the properties of determinants in Exercises 7 to 9, prove that:

e

3 yz y+=z

“xt oz z4x=0
Ky xy x+ty

7.
Solution:

From the given,

[Multiplying R, R,, Ry by x, y, z respectively]

Xy z 3z xy+xz

—=1X"Y2" Xz Y+ Xy

xylz xvz oxz4z|
Next ' ' .
[Taking (xyz) common from C, and (]

yz 1 xy+ x:‘
=—(xz)|xz | yz+xy
xXyz

xp 1 xz+yz
Then,
[Applying C; = €y + (]
bz 1 xy+vz+zx
=xzjxz | xy+yz+2x
xp 1 xp+yz+2x
Lastly,
[Taking (xy + yz + zx) common from ;]

hy= 1 1

=xyz(xy+tyz+zx) jxz 1 1]

ey 11
= [~ €, and C, are identical]
Website Link: https://questpix.com/Auth/signup 5

YouTube Link: https://www.youtube.com/@QuestPixJEE-s6c/featured
Telegram Link: t.me/questpixkota



NCERT Exemplar Solutions Class 12 Mathematics
Questpix Chapter 4: Determinants

¥ X x+y
8. o J
Solution:
Given, vV +z 2 )
| =z 24+ X X
I ¥ X X+ V

[Applying C, = C, + C, + (]

2y +12) z yo
=l2(z+x) z+x X ‘
731}' +x) x X+ v
18 o -, !
=2lz4+x ztx X
Now. Xty X X+
[Applying C; — C, - (]
) z y
=20 z+x X
Next, ¥ X x+y
[Applymg C; = G - (]
) z 0
=210, z+x %
Lasily, ¥ - x
[Applying Ry — R, - R]
v s HI
=20 z+x x

=2z + x)r = x(x = 2)] = 2y[2xz] = 4xvz
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a +2a 2a+1 1
2a+1 a+2 l=(a-1)°

3 3 1
9.
Solution:
Given, a*+2a 2a+1 1
2a+! a+2 |
3 3 1
[Applying R, » R, — R, and R, > R, - R,)
a’-1 a-1 0
=2a-2 a-1 0
] 3 3 1
Now,

| Taking (a — 1) common from R, and R,]

a+l 1
@-0% 2 1 0
3 3 1

Finally,
[Expanding along R;] -
=(@-1°[1-(@+1)-2=(a-1)

| cosC cosB
cos C 1 cosA|l=10
10. If A + B + C = 0, then prove that cosB cosA 1
Solution:
Given, ] cos O cos 8|

cos C | cos A

cos B cos A |
On finding the determinant, we have
= 1(1 - cos® A)—cos C(cos C-cos A cos B)+cos B(cos C-cos 4 -cos B)
—sin A —cos*C+cosA-cosB-cosC+cosA-cosB-cos C—cos’ B
—sin° A - cos*B + 2 cos A - cos B - cos C—cos” C
= -cos(d+B) cos(A-B)+2cos4:-cosB -cosC cos’ C

[~ cos® B—sin’ 4 =cos (4 + B) - cos (4 - B)]
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=—cos(-C)-cos{A-B)+cosC(2cos4d-cosB-cos()
=—cos C(cos A-cosB+sinAd-sinB-2cosAd cosB+cos ()
=¢c0s C(cos A -cosB-sin4d -sinB - cos ()

=cos C [cos (4 + B) - cos (]

=cos C(cos C—cos () (Ascos C=cos (A4 + B))

=0

11. If the co-ordinates of the vertices of an equilateral triangle with sides of length ‘a’ are (xu, y1),
."fl :".1 l 304

(X2| y2)1 (X3| y3), then x-'_: —-1'.2. 1 — T I

1 -T; ‘1‘3 I.

Solution:

We know that, the area of a triangle with vertices (x1, v1), (X2, v2) and (X3, v3) is given by

] .t] .-Vl l
A=-—|x, ¥ I
2:_ 2 Fl

x; ¥; 1

A=—a
Hence |
X ¥ 3
1. J3
—lx, ¥, l=—a
2= T 4
X3 ¥ |

On squaring both the sides, we get

x5 on I 3
y |
= Al=—lx, y, | =—d*
-+ (R 16
x5 oy |
v w I
1M 34"
or n oyl = "3
n ¥ |
1 1 smn3f
12. Find the value of O satisfying | —4 3  cos28|=0-
. T S
Solution: 7 : 2
Website Link: https://questpix.com/Auth/signup 8

YouTube Link: https://www.youtube.com/@QuestPixJEE-s6c/featured
Telegram Link: t.me/questpixkota



| NCERT Exemplar Solutions Class 12 Mathematics
~ Questpix Chapter 4: Determinants

Given,

1 | sin3@

-4 3 c¢os20|=0

7 -7 =2
On expanding along Ci, we have
sin30x (28 -21)—-cos 20x(-7T-7)-2(3+4)=0
7sin38+ 14 cos 26— 14=0
sin3@+2cos20-2=0
(3sin@-4sin’ @) +2(1 -2sin’§-2=0
4sin’@—4sin’ B+ 3sin =0
sin X4 sin’ O-4sin@+3)=0
sin a4sin20—6sin f+2sinf+3)=0
smBA2sin@+ 1) 2sinB-3)=0
sin@=0orsin 8=-1/2orsin =372

n
@=nnor@=mnr+(-1)" (-g);m.ne Z

sin 6= 3 is not possible

4—x 4+x 4+x

13. If i )
3 Abx A—x Adbx , then find values of x

4+x 4+x 4-x

Solution:

Given, |[4-yv 4+ x 4+r|
d4+4x 4-x 4+« = ()

4+x 4+x 4-y
[Applying R, = R, + R, + R;] , we have

N2+x 12+x 2+r=
= 4+x 4-x 4+x|=0

44+4x 4+x 4-x
Now,

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

=5 (124 x)d+x 4-x 4+x[=0
4+x 4+x 4-x

Next,

[Applying C, = C, - Cs;and C, = C, - (4]
0 0 l

= (12+ )]0 -2x 44 =0
2x 2x 4-x

o (12 +x) (0 - (-2xN2x)] =0

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

14. If a3, a2, a3, ..., ar are in G.P., then prove that the determinant

& e} a

r+l r+5 r+9

1 9em %ras| s independent of r.

Ty O T
Solution:

We know that,
a,., = ARV 1= 4p,
where a, = rth term of G.P.,
A = First term of G.P.
and R = Common ratio of G.P.

a,.s 4.9

AR AR
=|ART*®  ARTT

Giuii  Fiain ul__:ll ART10 qRTe

iI..7 a1 .15

AR"
4Rr-l I-'!:
AR

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

N AR AR
= AR .-mf‘ﬁ-.w””Ill ARY AR
Il AR® AR™

=0 [As R| and R, are identical]
Hence, the determinant is independent of r.
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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).
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
a-2 a+3 |

(a a !
[Applying R, > R, - Ryand R, — R, - R,]

5 4 0
|

z ()

3| ~3

b | =

)

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

16. Show that the AABC is an isosceles triangle if the determinant
1 1 l
A= 1+cos A 1+cosB l+cosC =0.
cos’ A+cosA cos’B+cosB  cos’ C+cosC
Solution:

Given, 1 1 1 i
A= | +cos A | +cos B l+cosC |=0

- ' . |

cos“ A+cos A cos"B+cosB cos”C+cos Cl

[Applymg C, = C, - Cyand C, - (5 - (4]

; 0 0 I

|
= | cos A-cosC cos B-cosC l1+cosC ;:()

: 2 ~ 2 2.~ - 2 J
icos“ A+ cosA-cos"C -cosC  cos"B+cosB-cos"C—-cosC  cos"C+cosC|

Now,
[Taking (cos 4 - cos ') common from C, and (cos B - cos ) common from C]
= (cos A —cos O) (cos B -cos () x

0 0 1

I 1 l+cosC |[=0

|
|
lcos A+cosC+1 cos B+cosC+1 cos"C+cosC
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[Applying C; — €, - )]
- (cos A —cos ) (cos B—cos () x
i 0 0 |
! 0 ! l+cosC |=0

cos A-=cosB cosB+cosC+1 cos"C+cosC

So,
(cos A —cos O)cos B-cos O)cos B-cos A)=0

cos A=cosg Corcos B=cos Corcos B=cos A
A=CorB=CorB=A4
Hence, A4BC is an isosceles triangle.

0 1 1
17.Find Atif A=[1 0 1| andshow that A= (A2-3l)/2.
1 1 0
Solution:
Given, 0 1 1
A=11 0 |
1 1 0

Co-factors are:

.4”=“t1;4]2=|,.‘t”=l.
.41|:|.A:2=—'I.A3;=i.
.’!-”=I,A“=].Au=l.‘;33=‘_l
11 Y
Now,adjd=|1 -1 1|=|1 -1 1
1 | | | 1 -1
A|=0-1(-1)+1.1=2

D A=A 3
4] 2
i S [
Now, 0 1 0 1 1 2 1 1

_— 2
N -
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Hence,

| a
=—{1 =1 1|=4"
2
| 1 -1
Hence proved.
Long Answer (L.A.)
1 2 0
18.1fA= [-2 -1 2| findAL
0 -1 1

Using AL, solve the system of linear equations
Xx-2y=10,2x-y—-z=8,-2y+z=1.
Solution:

Given, . 2 @9

Co-factors are:

‘411 = —3. ."[w — 2. /1|~4 = :
.‘12['——-2. 4:2_ l,A23_l
4‘1”; 4.}":»‘2\'45':1
Now, r
-3 2 2 -3 -2 4
adjid=|-2 1 I|=2 1 2
-4 2 3 2 1 3
l=1(3)-2(-2)+0=1
Hence, : i3 =3
My
4]
2 1 3
Now, the system of linear equations are
x-2y=10,
2x -y—-2z=
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and, -2y+z=17
Oor AX=H
1 -2 0][x] [10]
2 -1 =l|lyl=
0 -2 1|z
1 =2 0 X [m
where, A=|2 -1 =l|,X=|y|landB+| 8
0 -2 |1 z [
Thus, X=A4A'B
x] [-3 2 2][10] [-30+16+14 0
y 4—2 1 1| 8]= —20+3+?L -5

|4 2 3| 7] [40+16+21) [-3
 x=0,y=-5andz=-3

2

L8

19. Using matrix method, solve the system of equations
3X+2y—-22=3,X+2y+32=6,2X-y+z2=2.
Solution:

Given system of equations are:

3X+2y—2z=3

X+ 2y + 3z = 6 and

2X—-y+2=2

Or,

AX=B

So, 3 2 2=x 3
1 2 3|ly|=|6
2 ~1 11|z 2

Hence, XN=-A'B
Now, for A the co-factors are
A =54,,=5 4 5,
A1 =0,45=7,45 =17,
Ay = 10,43, =1l and 4;, =4
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So, 5 5 -5 [5 0 10
adjA=|0 7 7|=fS 7 -1l
10 -11 4 -5 7 4
IA| = 3(5) + 2(5) + (-2) (-5) =35
Thus, adid 1 5 0 10
A'=———=—|5 7 -1l
LA -5 7 4
Now, X = A4 5
X s 0 10]3 15+ 20 [35 1
y i 5§ 7 -11||6 o 3 15+42-22 =%’35 =1
z -5 7 4 |2 -15+42+8 |35 1
Therefore,x= |, y=landz = |
2 2 -4 1 -1 0O
20.Given A=[-4 2 -4| B=|2 3 4/, find BAand use this to solve the system of
2 =1 5 0 1 2
equationsy+2z=7,x-y=3,2x+ 3y +4z=17.
Solution:
Given, 2 2 -4 1 -1 0
A=—4 2 4land B=|2 3 4
2 =1 35| 0 1 2
R -1 0)[2 2 4] 60 0
Ba=|2 3 4||<4 ~4|=|0 6 0|=6/
0 2]L2 -1 5 0 06
Thus, 2 2 4
=LY 4 2 -4
6 2 -1 5
Given system of equations are:
x-y=3,2x+3y+4z=17andy+2z=7
I =1 0]]«x 3
2 3 4)|ly|=|17
0 1 2||:z 7
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1 [t -1 0] "2 2 4|3
vl=l2 3 4 17:3-42—417
z] o1 2 2 -1 5|7
[ 6+34-28 : 12 2
=Y 12434-28|=2]-6|=|-1
6 6
| 6-17+35 24 4
Therefore,

x=2y=-landz=4

a b ¢

21.Ifa+b+c#0and |b ¢ a =0, thenprovethata=b=c.

c a b

Solution:

a b c
LetA=1{b ¢ a

¢ a b
[Applying R, — R, + R; + R;]

a+b+c a+b+c a+b+c 1 1 1

A= b c a =(a+b+c)b ¢ a

¢ a b ¢c a b
Now,

[Applying C, = C, - Cyand (= (- ()

0 0 1
A=(a+b+c)b-a c—a a
c=b a-b b
[Expanding along R|]
=(a+b+o)l(b-ala —‘b) -(c —g)(c - b)]
=(a+ b+ c)ba- b’ -a + ab - ¢ +ch + ac — ab)
= —(a+b+c)(a2 + b+ ¢" — ab - bec - ca)

=— (a+b +c)[24d° + 2b* + 2¢* - 2ab - 2bc - 2ca)

-

l 2 2 2 e ) 2
~a\at b+c)[(a® + b - 2ab) +(b* +c¢" - 2bc) + (¢* + a” - 2ac))

I

—l >~ o 2 2
5 (@tb+ofa-b’+(b-cf +(c-a)]
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Given, A=0
~|
p.

(@a-bBP+(b—<P+(c-a)=0
a-bEtb-c=c-a=90

a=hb=r¢

22 Provethat |he—a” ca—hk" ab—c’

ca-b> ab-¢' bc-a’
ab—¢® be—a’ ca—h
Solution:
bc—a® ca-b* ab-c’
A=lca-b ab—c* be-d°
ab-ct be-a* ca-b*

“fath+e)a-bY+(b-c)+(c-a)]=-0

[-atbt+c#0, given|

is divisible by a + b + ¢ and find the quotient.

Now, [Applying C, = €, - C,and , = G, - §]

bc —a’ - ca + b
A=lca-b*—ab+c*
ab-c*-bc+a*
(b—ala+b+c)
=lle =bKa+b+c)

(a=cKa+b+c)
Next,

ca—-b*—ab+ct
ab-c*—be+a’
br_“-ﬂl-n‘u+b:
(c=bXa+b+c)
(a —('.}lﬂ' +h+c)

(b=ala+b+c)

.
ab—c*
3
bc —a”
7
ca-b-
ab-¢*
.
he—a”|
|

ca-b° |

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

A=(a+b+c)lc-b a-c bc-a

Then,

[Applying R, = R + R, + Ry]

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

Lastly,

a-c b-a

b-a ¢c-b ab-c*

2

»
a-¢ h-a ca-b"

0 0 ab+bctca—(a®+b*+c?)

be - a*

¥
ca—-b*
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[Expanding along R,]
A=(a+b+c)lab+be~ca—(d*+ b +A)(c-b)b-a)-(a-c)]
:(u*"h*o):(a,b*-b('°ca—a:—hz—vz)x1 o
(be —ac - b" + ab - a” - ¢* + 2ac)
=(a+b+c)la+b+c)(d+ b+ —ab-be—ca))
Therefore, given determinant is divisible by (a + b + ¢) and quotient 1s
(@a+b+o)a + b+ c* —ab - be - ca)

xa yb :zc a b ¢
23. Ifx+y+z=0,provethat |yc za xb=xyz|c a b

Solution: b xc¢ ya b ¢ a
Taking, (xa vb zc
LHS. = |(v¢ za xb
lzb xc ya
[Expanding]
= xa u:}: he) -}'bl_‘rzm' - bixz) + zr:{'r.':xj' - Zab)
= xyza’ - x abc ~_r"'ab{'.+ blxyz + e'xyz — abe
=xy{a + B + ) —abe(X +y + 2
= .Jr_lr:l.r:z1 + b+ c]} - abec(3 xyz)
[vx+p+z=0=> X+ _1‘1 +2 - 3xz]
= xyz(a’ + b + ¢ - 3abc)

la b c
= n':!:? a b=R.H.S
1.’1 c 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.

2+ 5 -3 .
24. If &% 2 6 =2 then, value of x is
&8 x| |7 3
A 3 (B) =3 (C) 6 (D) 6
Solution:
Option (C) £ 6
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From the given,
On equating the determinants, we have
2x2-40=18+ 14
2x2 =172
x% =36
Thus,x=+6
a-bh h+c a

25. The value of determinant |h—g c+a b

c—a a+b ¢

(A) a®+bi+c® (B)3bc (C) @ + b® + ¢® — 3abc (D) none of these
Solution:

Option (C) a® + b® + ¢ — 3abc
Given,

a-b b+c a
A=lb-¢c c¢c+a b

c—-a a+b c
[Applying C, = C, - (4]
-b b+c
=|l—-¢c c+a b
-a a+b c
[Applying C; = C; + (]
-b ¢ a b ¢ a
=-c a bl=-|c a b
-a b ¢ a b c

= —|b(ac b?) - (¢’ — ab) + a(be - uz)]
=a'+ b + - 3abe

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 (xs, y3) is given by
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, g, ¥y |
A= ‘E RS |
x3 oy |

Area of triangle with vertices (-3, 0), (3, 0) and (0, k) is

-3 0 1‘

A=—;—3 0 =9 (given)
0 k Il

[-3(-k) -0+ 1(3k)) = £18

6k=x18

b —ab b-c bc‘—ncl
27. The determinant |@b—a~ a—b b’ —ab  equals

,
be—agc ¢—a ab-a°

(A) abc (b—) (c—a) (a—h) (B) (b—) (c—a) (a-b)
C@+b+c)(b-c)(c—a)(a-h) (D) None of these
Solution:

Option (D)

Given,|p2 _gb b- ¢ bec-ac
ab-a* a-b b'—ab

-

-

bc-~ac c—a ab-a
bb—-a) b—c c(b-a)
:‘.a(b—a) a-b MWb-a)
‘c(h—a) c—a a(b—a)‘
Now, [Taking (b - a)common from C, and C, each]
b b et &
=(b-a)’la a-b b

¢ €C=a a
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(Applying C, — C, ~ (]

b b ¢
=(b-aYla a b
c € d
=0 [as C, and C, are 1dentical]

SIIX COSX COSx
28. The number of distinct real roots of |cosx sinx cosx| =0intheinterval -n/4 <Xx<m/4is

CcOsSx CcOosx  sinx

(A)0 (B) 2 €)1 (D)3
Solution:

Option (C) 1

Given, SINX COSX COSX

cosx Sinx cosx(=0

COSX COSX SsInXx
Applying C, = C, + C, + C;, we get
2cosx+sInx COSX COSX
2cosx+sinx sinx cosx =0

2CcOoSx+SiInx COSX SInx

I cosx cosx

(2cosx+sinx)|/l sinx cosx{=0
Now |l cosx sinx
- bl

Applying R, - R, - R, and R, > R, - R,|]

| cos x COS X
(2cos x+sinx)|0 sinx - cosx 0 =0
0 0 SIN X — COS X
(2 cos x + sin x){1 - (sin x — cos x)°] = 0 (expanding along C))

- » 2
(2cosx+sinx)sinx—-cosx) =0
2 COS x = —SIN X OF SIN X = COS X

tan x = -2, which is not possible as for —
weget -]l <tanx< |.
or, tanx=|

€x<

]
&R

Th X =
us, X =-—
4

Therefore, only one real root exist.
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-1 cosC cosB
29. If A, B and C are angles of a triangle, then the determinant ~ €93C  —1 €08A| jsequal
to cosB cosA =1
(A)O (B) -1 ©1 (D) None of these
Solution:
Option (A) 0
Given, -1 cosC cos B
A=cosC -1 cosA

cosB cosdA I
On expanding the determinant , we get
A=—1+2cos A cos B cos C + cos’A + cos’B + cos’C
Now, 2 cos’A + 2 cos’B + 2 cos*C
=1+cos24+1+cos2B+1+cos2C
=3 + (cos 24 + cos 2B + cos 20)
=3+ (cos 24 + cos 2B) + cos 2C
=3+2cos(A+B)cos(4-B)+2cos’C—1
=2+2cos(r-C)cos(A-B)+2 cos’C

=2-2cos Ccos (4 -B)+ 2 cos’C
=2-2cos C[cos (4 - B) —cos (]
=2-2cos Cl[cos (4 - B)—cos {r— (4 + B)}]
=2-2cos Clcos (4 — B) ~ cos (4 + B)|
=2-4cosAcos Bcos C
cos’A + cos’B + cos’C =1 -2 cos 4 cos B cos C
Thus, A=10
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