X xX+y x+2y
Q.36 Thevalue of [x +2y x  x+y |is
X+Yy x42y %
(@) 9x% (x +y) (b) 9y? (x + y)
() 3y’ (x + ) (d) 7x% (x +y)
X xX+y x+2y

Sol. (h) We have, x+2y x x4y
xX+y x+2y x

3x+y x+y vy
=[3(x+y «x y [.Ci—=Ci+C,+CzandC; »C; -C5)
3(x+y) x+2y -2y
1 (x+y) vy
(x + y)[1 x y [taking 3 (x + y)common from first column]
1 (x+2y) -2y
0 y 0
=3(x+ y)1 X y [-Ry =R, —R,]
1 (x+2y) -2y
Expanding along R,

=3(x+ y)[-y(-2y - y)]
=3-3(x+yY) =92 (x+ Y

Q. 37 If there are two values of a which makes determinant,

1l =2 5
A=|2 a -1|=86, then the sum of these number is
0 4 Za
(a) 4 (b) 5 (c)-4 (d) 9
Sol. (c) We have,
1 =2 5
A=12 a -1=86
0 4 2a
=5 1(2a% + 4)-2 (- 4a-20)+ 0=86 [expanding along first column]
= 2a° + 4+ Ba+ 40 =86
= 2a° + 8a+ 44-86=0
e a‘+4a-21=0
=1 a’ +7a-3a-21=
= @+7)@-3=0
a=-7and3

Required sum = -7 + 3= -4



Q. 34 If A and B are invertible matrices, then which of the following is not

correct?
@ adjA=|A|-A™ (b) det (A" =[det (A)]"'
(©(AB) =BT A d)(A+B) '=B"+ A"
Sol. (d) Since, A and B are invertible matrices. So, we can say that

(AB) ' =B A" (i)

Also, A :l(adi A)
| Al
= adjA=|Al-A" ...(ii)
Also, det (A)" = [det (A)]
P 1

= det (A)' = oL (]
= det (A)-det (A)' =1 ...{iii)
which is true.
Again, (A+B) "= m adj (A + B)
=N (A+B ' 2B+ A . (iv)

So. only option (d) is incorrect.

1+% 1 1
Q. 35 If x, y and z are all different fromzeroand | 1 1+y 1 |=0,

1 1 1+z
then the value of x ' + y ' +z 7 'is
@ xyz (b) x7y 'z & ~x—y =7 (d) —1
1+ x 1 1
Sol. (d) We have, 1 1+y 1 |=0
1 1 1+ 2
ApplyingC, - C, -C;andC, —»C, - Cj,
x 0 1
= 0 vy =0
-z -z 1+ 2z
Expanding along R,
x[y(l+2)+z]-0+1(y2)=0
= x(y+yz+2)+yz=0
=5 Xy+xyz+xz+yz=0
= Xy - JWZ+ VL o e =0 [on dividing (xy2) from both sides]
Xyz xyz xyz xyz
. 7.9
= —+—-+—4+1=0
% ¥ Z
1 1 1
=% —+—+—=-1
x §y Z

x '+ y_' g e



0 x—-a x-b

Q.321If f(x)=|x+a 0 x-c| then

(a) fla) =0

Sol. (¢c) We have,

2
Q.331f4=|0
1

(@i=2
) h#=-2

Sol. (d) We have,

x+b x+c 0

(b) f(b) =0 (c) f(0) =0

fla)=| 2a 0 a-
a+b a+c 0
=[(@a-b){2a-(a+¢c)}] =0
0 b-a 0
fb)y=|b+a 0 b-c
2b b+c O
=-(b-a)[2b(b-c)]
=-2bb-a)(b-c)#0

0 -a =-b
f=la 0 -c

' 0

=a (bc) - b (ac)
=abc —abc=0

A -3
2 5|, then A exists, if
1 3
(b)L#2

(d) None of these

b

I
—_ O M
w o b

Expanding along R,,

We know that, A™' exists, if A is non-singular matrix i.e., |A| # 0.

|A|=2(6-5)-A(-5)-3(-2)=2+ 51+ 6

2+5.+620
5L=-8

. -8
A#E—

So, A" exists if and only if 2. # %8 ;



cost t 1
Q. 30 If f(t)=|2sint t 2t | then lim fi:) is equal to

: t—0 t
sint t t
(a) O (b) -1 (c) 2 (d) 3
Sol. (a) We have,
cost 1
f(t)=|2sint t 2t
sint t t
Expanding alongC,.

=cost (t% - 2t%)-2sint (% —t)+ sint (2t% - 1)
=t?cost — [t° =t)2sint + (22 =1)sint
—t?cost —t?-2sint + t-2sint + 2t2sint

Il

—~t%cost + 2tsint
(-t®cost) .. 2tsint
—_— 4 IIfT’l

leorT:rlTu té t=0
=— limcost + 2 lim S
t =0 t -0 t
=-1+1 [ Iimﬂﬂandcos[}:q
-0
=0
Q. 31 The maximum value of
3 1 1
A= 1 1+sin® 1|is (where, 0 is real number)
1 +cosO 1 1
1 3 243
@ o @2 @B
Sol. () Since,
1 1 1
A= 1 1+sinB 1
1+ cos® 1 1
0 0 1
= 0 sind 1 [-C,—>C,-C;andC, »C,-C;]
cos@ 0 1

=1(sin0-cos 0)

= l-23in ecosl}:lsinze
2 2

Since, the maximum value of sin20is 1. So, for maximum value of 6 should be 45°.
A= ~1— sin 2-45°
2

:lsinQOI":l.1:l
2 2 2



On taking (2cosx + sinx)common from C,, we get
1 cosx cosx

=5 (2cosx + sinx)|1 sinx cosx|=0
1 cosx sinx

1 CoSx cosx
= (2cosx + sinx)|0 sinx —cosx 0 =0
0 0 (sinx —cosx)
[-A,—A,-R,and R, >R, - R,]
Expanding along C,,
(2cosx + sinx) [1- (sinx — cosx)?] =0
= (2cosx + sinx) (sinx — cosx)? =0
Either 2cosx = —sinx
= CosSx = —lsinx
2
= tanx = -2 1)

But here for —E <x 5% , we get -1 <tanx <1s0, no solution possible
and for (sinx — cosx)? = 0, sinx =cosx

s tanx = 1= tan%

T
x=—
4
S0, only one distinct real root exist.

Q. 29 If A, B and C are angles of a triangle, then the determinant
-1 cosC cosB

cosC -1 cosA|isequal to
cosB cosA -1
(@ao (b) -1 (€)1 (d) None of these

-1 cosC cosB
Sol. (a) We have, |[cosC -1 cosA
cosB cosA -1
ApplyingC, »aC, + bC, +cC;,
—a + bcosC + ccosB cosC cosB
acosC — b + ccosA -1 cosA
acosB+ bcosA-c cosA -1
Also, by projection rule in a triangle, we know that
a=bcosC +ccosB b =ccosA+ acosC andc = acos8 + bcosA
Using above equation in column first, we get
-a+a cosC cosB| |0 cosC cosB
b-b -1 cosA|=[0 -1 cosA|=0
c-c CcosA -1 0 cosA -1

[since, determinant having all elements of any column or row gives value of
determinant as zero]



Expanding along R,,

g= % [-3 (=K) = 0 + 1(3K)]

=5 18 =3k + 3k = BK
f=P g
6

Q. 27 The determinant
b>-ab b-c bc-ac
ab-a? a-b b?—ab|equals to
bc —ac c-a ab-a®

(@) abc(b —d(c—ala-b) (b) (b - 0(c—alla-b)
Qla+ b+ db-dlc—ala—Db) (d) None of these
Sol. (d) We have,
b>-ab b-c bc-ac bb-a b-c c(b-a)
ab-a? a-b b?-abl=|la(b-a) a-b b(b-a)
bc-ac c-a ab-a%| |c(b-a) c-a a(b-a)
b b-c ¢
=(b-afla a-b b
cC c-a a
[on taking (b - a)comman from C, and C,; each]
b-c b-c ¢
=(b—aF la=b a-b b [48 ~%0; = Cy]
c-a c-a a
=0
[since. two columns C, and C,, are identical, so the value of determinant is zero]

sinx COSx COSX
Q. 28 The number of distinct real roots of [cosx sinx cosx|=0 in the

COSX COSXx sSinx

T
— 15

interval -— < x <

&
4

(@0 (b) 2 (€)1 (d) 3
Sol. (c) We have,

£

Sinx COSX COSX
cosx sinx cosx|=0
COSX COSXx Sinx

ApplyingC, »C, + C, + C5,
2C0sx + sinx COSx COSX
2cosx + sinx sinx cosx|=0
2cosx + sinx cosx sinx




Objective Type Questions

2x 5| |6 -2 _
Q. 241f = , then the value of xis
X
(@) 3 (b) + 3 (c)+6 (d) 6
2x 5 6 -2
Sol. (c) = =‘7 :
= 2x2 -40=18+ 14
= 2x% =32 + 40
= x2 =E=36
2
x=16

a-b b+c a
Q. 25 The value of [b —a c+a b|is
c—a a+b c

@a + b+ (b) 3bc
(oa + b 4¢ ~3abc (d) None of these
Sol. (d) We have,
a-b b+c a| |a+c b+c+a a
b-a c+a b|l=|b+c c+a+b b [.Ci=C;+C,andC,; -»C, +C4]
c—-a a+b c¢ c+b a+b+c ¢
a+c 1 a
=a+b+c)lb+c 1 b [taking (a2 + b + ¢)common fromC, ]
c+b 1 ¢
a-b 0 a-c
=@+b+c)l 0 O b-c| [+R,—->AR,-R;andR, 2R, -AR,]
c+b 1 @
=@+b+c)[-(b-c) (a-b) [expanding along R,]

=(@a+b+c)lc-b)la-b)

Q. 26 If the area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is

9 sq units. Then, the value of k will be
(@9 (b) 3 (€ -9 (d) 6

Sol. (b)) We know that, area of a triangle with vertices (x,, y;), (x5, ¥»)and (x5, y5)is given by
x, y; 1

A=—(x, ¥ 1

X3 Y3 1

-3 0 4

A==13 0 1

0 k 1




xa yb zc
Q.23 If x + y + z =0, then prove that | y¢ za xb|=xyz

o B
n o o
a2 o 0

zb xc ya

® Thinking Process

We have, given x+ y+2=0= %"+ y’ + 2 =3xyz So, by using this in solving the given

determinant from both the sides, we can equate the obtained result from both the sides
to desired result.

Sol. Since, x + y+ z=0, also we have to prove

xa yb zc & B G
yc za xbl=xyz|c a b
zb xc ya b c a
xa yb zc

LHS=|yc za xb

zb xc ya

=xa(za-ya-xb-xc)-yb(yc-ya- xb-zb)+ zc (yc-xc — za- zb)
=xa (agyz - xzbc) - yb (yzac: - ngz) + ZC (CQxy- zzab}
= x yza® - x>abc - y*abc + b3x yz + ¢®x yz - Z%abc
=xyzla®+ b*veH=abe (x? ¥yt + 2%
=xyz(@ + b*+c?)-abc (3xyz)

[cx+y+2=0=x°+ y° + 2% - 3xy7
=xyz(@® + b* +c? - 3abe) ..(i)

a b c a+b+c b c
Now, RHS=xyz|c a b|=xyzla+b+c a b| [vC,=>C,+C,+C,]
b c a a+b+c c a
1 b c
=xyz(@+b+c)|1 a b [taking (@ + b + ¢)common from C,]
1 ¢ a
Q0 bh—-¢ ¢—8
=xyz(@a+b+c)|0 a-c b-a
1 g a

[*R,—R,-R;and R, > R, - R,]
Expanding along C;,

xyzla+b+c)[I(lb-c)(b-a)-(a-c)(c -a)]
xyz@+b+c)(b? -ab-bc + ac + a% +¢? -2ac)
xyz

a8+ b+c)(@%+ b2 +62~ab— b =€4d)

=xyz(@ + b® +¢* - 3abc) ...(ii)
From Egs. (i) and (ii),
LHS = RHS
xa yb zc a b c
= yc za xbl=xyz|lc a b Hence proved.
zb xc ya b c a



bc —a® ca-b° ab-c?
Q. 22 Prove that |ca ~b? ab —c? bc —a?|is divisible by (a +b +c¢) and

ab —c® be —a® ca—b?

find the quotient.
bc -a° ca-b®> ab-c

Sol. Let A=|ca-b®> ab-c? bc-a
ab-c? bc-a ca-b?

2
2

bc ~a° -ca+b®> ca-b"-ab+c? ab~-¢c*
=|lca-b*-ab+c?® ab-c®-bc+a® boc-a°
ab-c2-bc+a®> bc-a®-ca+b® ca-b?
[2 C,—C,~C,andC, >C,~C,]
tb=a)la+ b+c) G=b)la+b+g) ab=c>
=|lc-b)a+b+c) (@a-c)la+b+c) bc-a
(@-c)la+b+c) (b-a)a+b+c) ca-b?

b—d 6—=p ab—o6>
={@+bief |g-b a-& be-&
a-c b-a ca-b?

[taking (@ + b + ¢)common from C, and C, each]

0 0 .ab+bc+ca=[a®+ b%+c?)
=(@a+b+cllc-b a-c bc - a*
a-c b-a ca — b?

[-R, >R, + R, + R,]
Now, expanding along R,.
=(@+b+cf[ab+bc+ca-(@ +b®+c?))c-b)b-a)-(a-c)]

=(a+b+c)2(ab+bc+ca—az—b2 —(32)
cb - ac - b® + ab - a° -2 + 2ac)
=@+ b+ef @+ b? vc?<ab=be=qa)
(@ + b® +c® —ac —ab - be)
=lasbrc)ia+b+c)@®+ b +c? - ab-be-ca)]
[(a—bF + (b ~¢cF + ¢ —aF]
=%{a+b+c)(a‘°‘+b3+c3—Babc)[(a—bf+(b—c)2+(c_a)2]

Hence, given determinant is divisible by (a + b + ¢)and quotient is
@ + b +c? -3abc)[(@a-bfF + (b-cf + ¢ -aF]



x 1 -1 0 3
yl=]12 3 4 17]
z 0o 1 2 7
2 -4 3
=% 2 {1? [using Eq. (i)]
7

6+34-28 ) [12] [2
-12 + 34-28|=—| -6|=| -1
6-17 + 35 24| | 4

a b c
Q.21fa+b+c+0and|b ¢ a|=0, then prove thata =b =c.
c a b
a b c
Sol. Let A=|b ¢ a
c a b
a+b+c a+b+c a+b+c
= b G a [-R, >R, + R, + R;]
G a b
1 1 1
=(a+b+c)|lb c a
c a b
0 0 1
=(@+b+c)lb-a c-a a [+ Ci—>Ci-CizandC, -5 C,-Cj]
c-b a-b b
Expanding along R;,
=(@a+b+c)[filb-a)l@a-b)-c-a)lc-b)]
=@+b+c)ba-b®>-a’+ab-c®+cb+ac -ab)
=_?1(a+b+c)x[—2)(—az—bz—cz+ab+bc+ca}
:_?1(&+b+c}[az+b2+cz—2ab—2bc—2(:a+32+b2+cz]
=—%(a+b+0)[az+b2—2ab+b2+02—2bc+cz+az—2ac]
=§(a+b+c)[{a—b}2+{b—c)2+(C—a)2]
Also, A=0
1
:?(34-b+c)[(a—b)2+[b~c)2+{c-a)2]=0
(a—b)2+(b—c)2+{c—a}2:0 [ a+b+c =0, gven]
= a-b=b-c=c-a=0

am=bhmg Hence proved.



In the form of AX = B,

3 2 -21[«] [3
1 2 3|l yl=|6
2 -1 1 z 2
For A™', |Al=]3(5)-2(1-6)+ (-2)(- 9)]

=|15+ 10+ 10| =|35|# 0
Ay =5A,=5A,==5 Ay=0A,=7Ay=7 Ay=10 A, =-11and Ay = 4

5 5 -5 5 0 10
adjA=| 0 7 7| = 5 7 -1
10 -1 4 |-5 7 4
sy g[8O 10
Now, A-]:alikl =[5 7 -1
~5 7 &
ForX=A"'B
<] [5 0 103
y|=5g| 5 7 -11||6
z -5 7 4|2
1 15+ 20 1351 d
= 5| 15+ 42-22 | =35 =1
~15+ 42+ 8 3| |1
x=1ly=1land z=1
2 2 -4 1 -1 0
Q.20IfA=|-4 2 —4|landB=|2 3 4|, then find BA and use this
2 -1 5 0 1 2

to solve the system of equations y+2z=7, x—-y=3 and
2x + 3y +4z2=17.
2 g -4 1 -1 0
Sol. We have, A=|-4 2 -4landB=[2 3 4
2 -1 5 0 1 2
1 10|22 2 -4 |6 00
BA=|2 3 4||-4 2 -4[=|0 6 0|=61
0 12/|2 -1 5 |006

x-y=32x+3y+4z=17andy+2z=7
3
17

N s =
Il



| Al
-3 -2 -4
] 2 1 2
]
2 1
-3 -2 -4
= Al=l2 1 2
2 1 3
Also, we have the system of linear equations as
x -2y=10,
2x-y-zZ=8
and —-2y+z=7
In the form of CX = D,
1 2 0|l x [ 10
2 -1 -1|ly|=
0 =2 1|2 L7
(1 -2 0
where, C=l2 -1 =1 X=
|0 =2 ]
We know that, (ATy ' = (A"
. 2 B
OF =<8 =4 -2|=A
0 -1 1
X=C'D
x] [-3 2 2][10
= y]* -2 1 1|| 8
z| |-4 2 3]|7
[— 30+ 16+ 14
=| =20+ 8+7
|- 40+ 16+ 21

x 10
ylandD =| 8
Z 7
[using Eq. (i)]
0
-5
-3

x=0y=-5andz=-3

Q. 19 Using matrix method, solve the system of equations 3x + 2y — 2z =3,

x+2y+3z=6and2x -y +z =2
@ Thinking Process

We know that, for given system of equations in the matrix form, we get AX = B=> X =A"'B,

adj(A)
Al

the desired result.

where A~ =

Sol. Given system of equations is
3x+2y-2z=3
x+2y+ 3z=6

and 2x —y+z2=2

and then by getting inverse of A and determinant of A, we can get



01 1 .
Q. 17Find A%, if A=[1 0 1|and show that A~ = 2_3.

1 1 0
01 1
Sol. Wehave, A=|(1 0 1
11 0

AH =_-1.A12=1. A13 :1.A21 :1,.A22=_1, A23 :1‘A3] =1.A32 =1aﬂdA33 :_1

-1 ot 4" [t o 1
adjA=| 1 -1 1M1 =11 =1 1
1 1 -1 1 1 -1
and Al = -1)+1.1=2
, 1
5{ -1 well)
1 =i
01 1{{0 1 1 2 1 1
and A2=1|1 0 1}{1 0 ‘[]_{1 2 1 ....(ii)
1 1 01 1 0 1 1 :2
sy 12V M3 00O Lot
=—<11 2 1|-{0 3 Ofp==1 -1 1
< = Tl 2 0 0 3 < 1 1 -1
=i [using Eq. (i)]
Hence proved.

Long Answer Type Questions

1 2 0
Q.18I1fA=|-2 -1 -2/, then find the value of A",
0 -1 i

Using A°!, solve the system of linear equations x -2y =10,
2x—y—-z=8and -2y +z =7.

1 2 0
Sol. We have, A=[-2 -1 =2 (i)
0 -1 1

: |A|l=1(-3)-2(-2)+ 0=1=0
Now Ayj=-3A,=2 A;=2, Aﬂ: 2, A =1 An=1A=-4 Ap=2and A;; =3
= 2 gl" l-g -8 -2

ad](A}= -2 1 1 =]l 2 1 2
-4 2 3 2 1 3



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

We know that, if three points lie in a straight line, then area formed by these points will
be equal to zero. So, by showing area formed by these points other than zero, we can
prove the result.

Sol. Given, the points are (a + 5.2 —4),(a—2,a+ 3)and (a, a)

1ae+5 a-4 1
A=—|la-2 a+3 1
7
a a 1
. 5 -4 0
:5—2 3 0 [- R, »A,-R,andR, —A,-AR,]
a a 1
- ips- g
T2
= =Z:t0
2

Hence, given points form a triangle i.e., points do not lie in a straight line.

Q. 16 Show that AABC is an isosceles triangle, if the determinant
1 1 1

b g 1+cosA 1+cosB 1 +cosC =1
cos’ A +cosA cos’°B +cosB cos’C +cosC

1 1 1

Sol. We have, A = 1+ cos A 1+cos B 1+cosC |[=0
cos® A+cosA cos?B+cosB cos?C +cosC
0 0 1
A= cosA - cosC cosB -cosC 1+ cosC =0

cos® A + cosA — cos’C - cosC cos® B + cosB - cos®C - cosC cos®C + cosC
[~ €, =C,-C,andC, —»C,-C;]
= (cosA - cosC)- (cosB - cosC)
0 0 1
1 1 1+ cosC =)
cosA +cosC +1 cosB+cosC +1 cos’C + cosC

[taking (cos A — cosC) common from C, and (cosB — cosC) common from C,,]

= (cosA -cosC)- (cosB - cosC)[(cosB + cosC + 1) - (cosA + cosC + 1)]=0
= (cos A —cosC)- (cosB -cosC) (cosB+ cosC +1-cosA-cosC-1)=0

=> (cos A —cosC)- (cosB - cosC) (cosB-cosA)=0
ie., cosA=cos Corcos B=cos Corcos B=cos A
= A=CorB=CorB=A

Hence, ABC is an isosceles triangle.



4—-x 4+x 4+x
Q.131If|4+x 4—-x 4+x|=0, then find the value of x.
b4+x 44x 4-Xx

4-x 4+x 4+ x
Sol. Given, 4+x 4-x 4+x|=0
4+ x 44+4x 4-x

12+x 12+x 12+ «x
= 4+4x 4-x 4+x|=0 [-Ry =R+ R, + R3]
44+4x 4+x 4-x
1 1 1
== f2+x)|d+x 4-x 4+ x|=0 [taking (12 + x)common from R, ]
4+x 4+x 4-x
0 0 1
= (12+x){0 8 4+ x|=0 [-C,—>C,-C,yandC, »C, + C;]
2x 8 4-x
= (12+x)[1-(-16x)]=0
=5 (12 + x)(-16x)=0
: x=-12,0

Q. 14 If a,,a,, a;, ...,a, are in GP, then prove that the determinant

a, 1, a s a, . g
a,.; a,,,; a,,q|isindependent ofr.

Aronn Q97 Ay

@ Thinking Process

We know that, nth term of a GP has value ar” ™ where a = first term and r = common
ratio. So, by using this result, we can prove the given determinant as independent of r.

Sol. We know that, a, , =AR"*V-1= AR
wherer = r th term of a GP, A = First term of a GP and R = Common ratio of GP
4,1 d.,5 .9
We have, .7 8.1 & .,15
& a7 G2

AR!’ AH! + 4 ARJ’ + 8
o ARJ’ + 6 AR! + 10 AHJ’ + 14
ARJ’ + 10 ARJ‘ + 16 AHI + 20

1 ARY ARS®
=AR"-AR"*®.AR"*10 11 AR* AR®
1 AR® AR"

[taking AR", AR" * % and AR" * '® common from R,, R, and R, respectively]
= 0 [since, R, and R, are identicals]



From Egs. (i) and (i), %34 =% s W
x3 y3 1
2
x5 1
= Xy Yo 1 2584 Hence proved.
Xq Y, 1
1 1 sin360
Q. 12 Find the value of 0 satisfying| -4 3 cos20 | =0
I =F =2
1 1 sin360
Sol. We have, -4 3 cos20[=0
T -2
0 1 sin30
= -7 3 cos206|=0 [-.C, »C,-C,]
14 -7 -2
0 1 sin36
. 71 3 cos20|=0 [taking 7 common from C,]
2 -7 -2
=% 7[0-1(2 -2cos20)+sin30(7 -6)]=0 [expanding along R, ]
= 7[-2(1-cos26)+sin30]=0
= - 14 + 14cos20 + 7sin30=0
=, 14c0s20 + 7sin30 =14
= 14(1-2sin® @) + 7 (3sin0 - 4sin0) = 14
= - 28sin° 0 + 14 + 21sin 0 - 28sin’ 0 = 14
= - 28sin’ 6 - 28sin° 0 + 21sin6 =0
= 28sin’ 0 + 28sin”“ 6 — 21sin 0 = 0
= 4sin® 0 + 4sin?0 - 3sin0 =0
== sin®(4sin°0 + 4sin®-3)=0
=2 Either sin® =0,
=N O=nn or 4sin0+ 4sin-3=0
Sine_—di,f‘16+ 48 -4+ 64
8 8
_=ax8 3 =12
8 8 8
sin(ﬁl:l._—3
2 2
If sinB = 1 :sinE. then
2 6
T
0=nn+(-1"—=
m+ (=) :
Hence, sin@ = ‘73 [not possible because — 1<sin 0 <1]



| cosC cosB

Q. 10 If A+ B +C =0, then prove that |cos C I cos Al=0.
cos B cos A 1

® Thinking Process

We have, given A+ B+ C =0, so on solving the determinant by expansion, we can use
cos (A + B) = cos (—C) and similarly after simplification this expansion we will get the
desired result.

1 cosC cosB
Sol. We have to prove, |cos C 1 cos Al=0
cosB cos A 1
1 cosC cosB
LHS = [cos C 1 cos A
cos B cos A 1
=1(1 - cos® A) - cos C (cosC - cosA-cosB) + cos B (cosC -cos A — cosB)
=sin’ A — cos®C + cos A-cosB-cosC + cosA-cosB-cosC — cos® B
=sin® A -cos?B + 2 cos A-cosB-cosC —cos®C
= -cos (A + B)-cos (A - B) + 2cosA-cosB-cosC - cos*C
[ cos® B - sin® A =cos (A + B)-cos (A - B)]
= —c08s (- C)-cos (A - B) + cosC (2cos A-cosB - cosC) [- cos (- 8) =cos 6]
= -c0sC (cosA-cosB + sinA-sinB - 2 cos A-cosB + cosC)
=cosC (cosA-cosB - sinA-sinB - cosC)

=cosC [cos (A + B) - cosC]
=c0sC (cosC — cosC)=0=RHS Hence proved.

Q. 11 If the coordinates of the vertices of an equilateral triangle with sides
of length ‘a” are (x;, y,).(x,, ¥,)and (x5, y5), then

2
Xy 1 i
% Y, 1| = 3a
2 2 ST
&
X3 y3 1
Sol. Since, we know that area of a triangle with vertices (x,, y,), (x,. y,)and (x, y;), is given by
; 5 B 1
X3 Yz 1
2
: X ¥ 1
= A% = 2|%2 v 1 <0
Xq Yq 1
We know that, area of an equilateral triangle with side a,
& — 1 ﬁ 2 e Eaz
2\ 2 4
= A2 =3 g ...(i)

16



y+z z y
IHS =] z z+x «x
y X x+Yy
y+z+z+y Z y
|2+ ZF T+ X ZTrH X [-C; =C,+C, +Cy)
y+x+x+y x x+Yy

(y+2) z y

=2|(z+x) Z+x x [taking 2 common from C,]
x+y) x x+ Y

¥ z y
0 z+x x [~Cy =C, -C,]
y x xX+Yy
0 z-x -=x
0 z+x «x [ Ry = Ry - R3]

Y X X+ Yy
2

=

=2 [y(xz-x% + xz+ x2))

= 4xyz = RHS Hence proved.

a® +2a 2a+1 1
Q.9|2a+1 a+2 1| =@-1°
3 301

@ Thinking Process
Here, by usingR,— R,—R, andR, — R, =R, in LHS, we can easily get the desired result.
Sol. We have to prove,

u—

a’+2a 2a+1
=|2a+1 a+2 1|=@-1°
3 g 1

a®+2a 2a+1 1
LHS =| 2a+1 a+2 1

3 & 3

aF g PgeBa-q Jgyi—=pg=9 b

- 2a+1-3 a+2-3 0

3 3 1

[-R,—>R,—R,and R, — R, - R,]

@a-1N@+1 (@-1 0 @+1) 1 0
= 2(@a-1) (@-1 Ol=@-1»| 2 10
3 3 1 3 31

[taking (a = 1)common from R, and R, each]
@=1¥a+0-2]=@a=1"
=RHS Hence proved.



Expanding along R,,
=@+ b+c)[1{0+ @+ b +c?}

=(@a+b+c)[l@a+ b+c)]

=(@a+b+c)
vzt yz y+z
Q.7 2°x® zx z+x|=0
¥yt ay x+y
Sol. We have to prove,
V2 yz y+z
Zx? zx z+x|=0
x°y% ay x+y
V2 yz y+z xy?Z® xyz xy+xz
LHS =|2°x® zx z+x=iz x%y2 xyz yz+xy
22 xy x+yl 4Pz xyz xz+yz

[~R,—>xR,R, »>yR,, Ry = 2zR,]
yz 1 xy+xz
1 2
=——(xyzf|xz 1 yz+xy
xyz
xy 1 xz+ yz
[taking (xyz) common fromC, and C,]
yZ 1 xy+ yz+ Zx
=xyz|xz 1 ay+ yz+ zx|[C; »C, + C}]
1 oxy+ yZ+ Zx
vz 1 1
=xyZ(xy+ yz+ z2x)|xz 1 1
ay 11
[taking (x y + yz + zx)common from C,]
= [since, C, and C, are identicals]
= RHS Hence proved.

y+z z y
Q.8 z z+x x |=4xyz
y X XxX+y

@ Thinking Process
First in LHS use C,— C,+C, + C; and then by using C,— C,—C, andR,— R, —R,, we
can get two zeroes in column 1 and then by simplification we will get the desired result.

Sol. We have to prove,
y+z z y
Z Z+ x x =4xyz

y X x+y



xX+4 x x
Q.5| x x+4 «x

& % x+4
x+ 4 A x 2x+4 2x+4 2x
Sol. Wehave,| x x+4 x |=]| «x x+ 4 x [+ R, >R, +R,)
X X x+ 4 X X ¥ deidk

2 2x I 4 4 0
=lx x+4 X +1lx x+ 4 x

X X X+ 4 x X x+ 4

[here, given determinant is expressed in sum of two determinants]
1 1 1 1 1 0

=2x|x x+4 x |[+4{x x+ 4 x

A X x+ 4 ' X x+ 4
[taking 2x common from first row of first determinant and 4 from first row of second
determinant]
ApplyingC, - C, -C; andC, - C, - C; in first and applying C, = C, - C, in second, we
get
0 0 1 0 1 0
=2x| 0 4 x |[+4|-4 x+4 «x
-4 -4 x+4 0 x x+4
Expanding both the along first column, we get
2x [- 4(- 4)]+ 4[4 (x + 4 - 0)]
=2x x16+ 16 (x + 4)
=32x + 16x + 64
=16 (3x + 4)
a-b-c 2a 2a
Q.6| 2b b-c-a 2b
2¢ 2c c—a->b
Sol. Wehave, |a-b-c 2a 2a
2b b-c-a 2b
2 2c c-a-b
a+b+c a+b+c a+b+c
= 2b b-c-a 2b [“R, =R, +R,+R,]
2c 2c c-a-b
1 1 1

=(@+b+c)|2b b-c-a 2b
2c 2C c-a-b
[taking (@ + b + ¢)common from the first row]
0 0 1
=@+ b+c) 0 -(@a+ b+c) 2b
(@+b+c) (@a+b+c) (c-a-b)
[ C.-»C.-C,andC. »>C.-C.,1



0 3|cy2 xz°
Q. 3|xy 0 yz°
2

X2 zy2 0
0 w2 122 0 .x =x
Sol. We have, X2y 0 yZ|l=x%yZly 0 vy
x°z zY 0 z z 0
[taking x?, y* and z* common from C,, C, and C, respectively]
0 0 =
=xy’Z |y -y vy [+ C, »C, -Cy]
2 Z 9
=x*y°2° [x (yz + y2)]
= x2y2 72 . 2ayz=2x3y3 7"
3x =x+y =-x+2

Q.4(x-y 3y z-y
x—-z y-z 3z

3x -x+y -x+2
Sol. We have, x-y 3y zZ-y
xX-2Z Yy-2 3z
Applying, C, »C, +C, + C;,
X+y+2zZ -x+y -x+2
=|x+y+ 2 3y Z-Yy
X+y+z y-2z 3z
1 —x+y -x+2
=(x+ y+ 2|1 3y Z=-Y
1 y-2z 3z
[taking (x + y + z)common from column C,]
1 —x+y -x+2
={x+y+ 2|0 2y+x x-Y¥
0 -2 2z+«x
[ R, »R,-R,andR; »> R; —-Ry]

Now, expanding along first column, we get
x+y+ 2 1[Ry+ x)2z+ x)-(x — y) (x — 2)]
=(x+ y+ 2)(dyz+ 2yx + 2x2 + x® —x% +xz+ yx = yZ)
=(x+ y+ 2)(3yz + 3yx + 3xz)
=3(x+ y+ 2)(yz+ yx + x2)



Determinants

Short Answer Type Questions

Q.1

2 -x+1 x-1

x+1 x+1
Sol. Wehavs x*-x+1 x-1 _|x -2x+2 x-1 [:C, »C, -C,)]
x+ 1 x+1 0 x+1 B
=(x?-2x+2)-(x+1 —(x-1)-0
=23 —2x° + 2x +x%2 -2x + 2
=gt —x" 42
a+x y z
Q.2| x a+y =z
X y a+z
ol i a+x y z ‘;—’a 0 [ B> =R,
ol. We have,| « a+y Z |= d —a ‘aﬂdﬂg—z’fqz*‘qs
X ¥ a=2 X y a+2 )
a 0 0
=10 a - a [.C, »C, +C]
X x+y a+z

=a[a2 + az + ax + ay)
2
=a“"(@a+z+x+Yy)



