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MISCELLANEOUS EXAMPLES

Very Short Answer : [1 Mark]

sin30°  cos30°
—sin60° cos 60°|

I.  Evaluate: [CBSE 2008, 1M]

$in30°  cos30°
-sin60° cos60°

Sol. LetA=

=38in30°c0s60° + cos30°sin60°

=sin(30° + 60°) = sin90° = |, (1]
a-b b-c c-a

‘Write the value of the determinant : |b—¢ c—a a-b [CBSE 2009, 1M]

c—a a-b b-c

Sol.- |lb-c ¢—-a a-b

C|—>C‘+C2+C3

0 b--c c-a
0 c-a a-bl=0 (1]
0 a-b b-c '
p 4
3" Find the value of x from the following : | =0 [CBSE 2009, 1M]
X
SoR 2xieE8 =10 " F=>" "¢ =8
= x’=4 = x=%2 ' [1]

\ What positive value of x makes the following pair of determinants equal ?

“% 2x T SHNe S

a

2 2x 3| |16 3 '

% Sol ; = =5 232 1§=3WN_ 1S

i N AX| R a2

% = x’=16 = x=4

% = x=4 ' x=-4 (Rejected) ' (1]
] Evaluate : cosl5® sinl5e E 2011,1

g sin 75° cos75° Lo oy
§

; Sol. A=cosl5°cos75° —sinl5° sir/75°

2

i =c0os(15° + 75°) = c0s90° = 0 (1]
=
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: ‘BSE 2012 1M]
Let A be a square matrix of order 3 x 3. Write the value of 12A|, where [A] = 4. [CBSE

- Given A be a square matrix of order 3 x 3 and |A| = 4
1
. [2A] = 2|A| =8 x 4 = 32 2

] 2«3 5
: “te the value
@H A,»j 1s the cofactor of the elements a; of the detereminant [6 0 4|, then wrile the ¥

4 L]
of a3,.A,,. o

&y
6 4

[CBSE 2013 1M]
Sol. a,=5, A, = -l =—(8-30)=22

1
835.A5 = 5 x 22 = 110 (1]

@Fm what values of k, the system of linear equations
—————— —_—
X+y+z=2

2X + Yy —7=23
3Xx+2y+kz=4
has a unique solution ? [CBSE 2016, 1M]

Sol. Matrix from of system of linear equation
1 jx
2 1 -1lty|=|3
8 2 kilz

kTR

LetA=|2 1 -1
3 2 k

System of linear equation's has unique solution.

Mot Shat B Mcrarial SHEET- T\01 e\ g 5

If|A[ £ 0 :
I - 1S
2 1 -1=0 ”:
B2 =il
= 1k+2)-12k+3)+14-3)#0
= k=0 V4]
If A is a 3 x 3 matrix and [3A| = k|A[, then write the vhlue of k. [CBSE 2016, 1M]
Sol. [3A] = 37Al {
k=27 [0 %
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Ty Determinants
Short Answer : [4 Marks]

x+1 x+2 x+a

oarein A.P., showthat: [x+2 x+3 x+b{=0 [CBSE 2006, 4M]
X+3 x+4 Xx+cC

ol. Since a, bandc are in A.P., we have

[Now,2b=a+c | .. (1) a A C, ,(Iu‘ W
\ e e
x+1 x+2 x+a

LHS.=[x+2 x+3 x+b B 1

x+3 x+4 x+c
operate : R, >R, +R, - 2R,

0 0 a+c—2b
=lx+2 x+3 X+b [11/2]
x+3 x+4 X+C

0 0 0

=x+2 x+3 x+b|=0=R.HS.
a+b b+c c+a a Lhife

x+3 x+4 x+c
Api
Jsing the properties of déterminants, prove that [b+c c+a a+b|=2b ¢ a|.

\ c+a a+b b+c c a b
{V

- [CBSE 2007, Set-1, 4M]

[1%4]

a+b b+c c+a
Sol. Here, [b+c c+a a+b

c+a a+b b+c
' ApplyingC, > C, +C,-C,

2b b+c c+a b 1b+c c+a

=12¢ c+a a+b/=2|c c+a a+b 21
22 a+b b+c a a+b b+c :

(C, » Cisll)

z
|
;
5
%
]
f b ¢ c+a
| 4 »

‘ } a b b+c
E (C3 =% Cs _.Cz)
1
E
2
i

b e a anblie

=2lc a bl=2p ¢ a R R thenR&R) (1]
a b ¢ c ab

e —— T e,
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] \ X=3 Xwd X=( j 4
‘ : , ‘ " 44 dymein Al
:l; Using the properties of tlcelm'mmunm,pmvcllml X=2 X=3 x-f 0, where o, p and
| | s K=Yy .
; boe [CBSE 2007 Set-I1, 4M |
i Sol. a, 3, and yare in AP,
5 Bty l\ e
; X=3 X=4 x-q o 77 A
: LHS=(x~2 x-3 x-p[=q ’X-}'/
i K=l X=2 xey
g APPIYINg R, - R +R, 4 R,
q X=6 3x~9 3x-g Py
% =X~2 kw3 X~ )
; Xewly  xm2 X =7
3 3X=2) 3(x-3) 3x-p-2p
! W X=2 x5 X~p [1]
g X=] X=2 X=Y
% 3(x 2) 3(x=3) 3(x- ~3) X=2 x=3 x=p
: =| x=2 X=3  X-P [=3x~2 x-3 x=p [2]
% 1 x-1 X=2  x=y X=1 x=2 x~-y
g =3x0=0
i [ The elements of R, and R, are same|
i
: x+4 2% 2x
i 3. JUsing the properties of determinants, provethat | 2x  x44 2y =(5x +4)(4-x)".
; 2% "X xed
g
; [CBSE 2007,Set-111, 4M
i Cx+4 2x 2x
| Sol. LHS=|2x x+4 24 .
; 2x  2x  x+4 1
i
, - Applying €= C, +C,+C, ;I
5x+4  2x 2 I 2 2 ‘
=[5x+4 x+4 2% [=(S5x+4)|l x4+4 2y 2
5x+4  2x  x+4 1 2x x+4 - ]
Applying R, — R,-R, R, = R,~-R,
* ]
I 2% 2x , :
=(5x+4)0 4-x 0 |= (5% +4)(4 - x)? [2]
0 0 4-x i
10 E
a\ e —
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3 Determinants

x » 1%

If x,y, zare differentand [y y* 1+y’|=0,show that xyz=-1. [CBSE 2008, 4M]

2

z z¢ 1+7°

Sol. We have
x x* 1+x° I
A=y - H—y3
z z¢ 1+2°

[}

(X}

=y ¥ 1j+ly ¥ ¥ (1]

—
<
>
[u—
bl
><|

=(-1)?| 1 y: |+xyz[1 y ¥ R #
b izeg 1 z 2
. B i
={1 y y2 (1+ Xyz) @\ = 111
1z 2 ; fe
i ~ g 4
ApplyingR, > R,-R,R,»>R,- le Y é
1 "% x* .
Fl0 y-x y* —x* [(1+xyz) q (1]
0 z-x z°-x*
i» ynnt

=(y-x)(z-x)|0 1 y+x|(1+xyz)

' 0 1 z+x
=(y-%) @@= [1z+x-y -] (1 +xy2)
= (y-x)z-x) @-y) (1 +xy2)
=1 +xyz) (x-y) (y-2) (z-X)
Since A =0 and x, y, z are all different

\eng pbS

N

|
ie. x—y#0,y-z#0andz-x#0

Hence, we get 1 + xyz =0 (1]
Using properties of determinants, prove the following : | [CBSE 2608, 4M]
a’+1 'ab  ac '
ab b*+1 bec [=1+a’+b*+c’.
ca cb c*+i

11
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Sol.

2
a‘“+1 ab ac

Sol. LHS =| ap b2+l bc

ca cb ¢+l
. 1 | |
Applying R, - —R R, — ER,and R,—> —R,
a - = . C
1 d
1
=abc| a b+— C
b

a b c+i
c

Applying C, — aC ,C,— bC,and C, — ¢C,

; a’#1 b? c?

C

=2X b b4l P4l
abc by 3

‘K/D e
Applying C, CM C

2 3
1+a2+b2+02 b2 CZ
=[1+a’+b*+c*> b*+1 c*+1
l+a*+b*+c>  b* ¢
TR A
=(l+a?+b2+c)[1 b*+1 ¢’
‘ 1 b* c*+l
Applying R,—»> R,-R and R, —> R,- R,
I'Sb* | ¢
=(1 +a*+b*+c?) 010
0 0 1
Expanding along C,, we get
=(1+a*+b*+c?) [1(1-0)]
=1+a*+b’+c*=RHS.

1 1+p l+p+q
2 3+2p 1+3p+2q|=1
3 6+3p l+6p+3q

1 1+p 1l+p+q
2- 3+2p 1+3p+2q
3 6+3p l+6p+3q

L T N

sing properties of determinants, prove the following :

[1]

(1]

fy

—
f—y
C—

s Moo I\ SHEET-3\01 Onsmremreres\Eng (85

[CBSE 2009, 4M]

%

12
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Determinants
1+ (1 1+ | . b
Pl ’ +-C 8C
=2 3+2p 1+3p|+qi2 3+2p 2 | . 3 o
3 6+3p 1+6p |3 6+3p 3| L resamel
1 1 l+p§ 1 1 l+p{ — C:&Cz—:
=2 3 1+3p|+p2 2 1+3p| | e i -
3 6 1+6p |3 3 1+6ﬂ .- h— s
1 1 1 1 1 1 i i
=2 3 1+p2 3 3 [~ c,&c, ] E
361 366 | are same |
(Cl—_> Cz_clﬁ C3'_> C3—Cl)
1 0 0
=2:1 =1 Expand along R,
3 3 =2
=1(2+3)=1 43

a+Xx a-x a-x
sing properties of determinants, solveforx: ja—x a+x a-x/=0. [CBSE 2005, 2011 4M]
a—-X a-x a+x
a+Xx a-x a-—-x
Sol. |a—x a+x a-—x|=0
a—Xx a—-Xx a+x S
operate : C, > C, +C,+C,
3a-x a—-x a-x
= [Ba-x a+x a-x|=0 m

3a—X a—-x a+x

1 a—x . a—x

\Eng p8

= (Ba-x)|l a+x a-x|=0
1 a-x a+x

operate :R, > R,-R ;R, >R, -R

ol\SHEET: 3\01 -Detormi

1 a—x a—x

\boord

] = (3a-x|0 2x 0 |=0 i
E o 0 2x
3 2x D
3 = (Ba-x).1. =
: (3a-x) Py e ﬁl
’ = (3a-x).2x.2x=0

= 2Ga-x)=0 = =203 1]
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: b+c a a
! o BSE 2012 1
Gl JUsing properties of determinants, show that | b ¢+2 B.clfpd b > b =3y*(x +y)|0
2 c c atb ; ‘ % )
U 0
= 1 b+c a a 5 —3 2 '
: = 3y4(x + y)l
& Sol. LetA=| b c+a b g =/9y2(x +y) =
c c a+b Using properti
Applying R, — R, — (R, + R,) to A, we get : X -
0 -2¢ -2 ST e T
A=|b c+ta b =2b c+a b ] N
C ¢ a+b € e aub 2 3Xx =X+
ApplyingR, > R, + R & R, - R, +R, Sol. |x-y 3y
o | x-z y-
=2[b a o0 2] C, =G +C
CREOANE,
. X+Yy
/expanding w.r.t. R, ' i = |x+y
2[0 + c(ab — 0) — b(0 - ac) = 4abc. [ Lok
Using properties of determinants, prove the following : ] '
‘ X X+y Xx+2y : =
02
X+2y X X+y|=9y (x+y) [CBSE 2013 4M]
X+y x+2y X -
: . R,->R,-
X X+y x+2y )
Sol. |y + 2y X+y ' :
X+y x+2y X ; e
C,=>C +HC,+C,
B(x+y) x+y x+2y [
=[3(x+y) X X+y
[1%4]
, 3(x+y) x+2y X
? 1 x+y x+2y
%‘ =3(x+y)l x X+y
% 1 x+2y X s i
. R, > R,-R -
.g 2 2~ R/R; > R; - R, % 4 Sol. L.H.S.
u I x+3 x+2 i
| =3t N0 S L aeY ‘ .
6 S, =2y | | b -
14 E 2 1
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I x+y x+2y
=3y (x+y)[0 -1 -1

1V
0 1 -2 (7]

=3y3(x + y)l x [+2 + 1]
= 9y?(x + y) = RHS. (1]
Using properties of determinants, prove the following :
3x —X+y -x+z

x—y 3y Z-y |=3(x+y+2z)(Xy+ yz+2X)

[CBSE 2006, 2013, 4M]
X-2 Yy-Z 3z

3x -X+y —-x+z
Sol. [x-y 3y z-y
X =gty 3z

Ci=»C +C,+C,

X+y+z -x+y -x+z| .
= [X+y+zZ 3y z-y : [1Y4]
X+Yy+HZ = Nz 3y

1 —x+y -x+z
=« (x+yrz)l 3y Z—y
1 y-z 3z

Ri»R.-Ro&R, RI-R,

‘ J o € o A & |
= (x+y+z)[0 2y+x -y+Xx i : (1%4]
0 -z+x 2z+x
= (X +y-+2)IX[Q2y + )2z + X) - (X - y)(x - 2)]
1 = (X+y+72) [(4yz + 2xy + 22X + x?) = (X? - Xz — Xy + yz)]
R (x + y + z)[3xy + 3yz + 3zx] = 3(x+y+2)(Xy +yZ + 2X) R i

l+a 1 1
sing propFrtiesof determinants, provethat:| 1 [+b 1 |=abc+bc+ca+ab »
| 1 l+c - ,
' [CBSE 2008, 2014 4M]
B
LHS.=! 1 14b 1| ~ 3
: 1 1 1+c
C, »—xC cz"-+l><cz,c3-+l><c3
ca b c
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Sol.

l+a | 1

a b ¢

S I
a b c

1 Lk l+c
a b ¢ |

o | -

O = O |~

=abc(1+l+l+l)1 gl
a b ¢ b
i 1+.1_
b c
._)

R3_Rl)'

1

(Opt:ram::Rz-—)Rz—Rl;R3

1
=(abc +bc +ca+ab)

(=T~
—_— O n'ln—-

0

=(abc+bc+ca+ab).l.ll
| 0

0
1
= (abc + bc + ca + ab).
Using properties of determinants, prove that

a’ 2 -a

b 2 b=2(a-b)(b-c)(c-a)(a+b+c).

e 2 e

a1 a

=26 1

S 1 c

applying R, >R, -R andR, >R, -R,

[

(1]

(1]

(1]

[CBSE 2015, 4M]
/

2]

16
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a’ 1 a
=2b’-a®* 0 b-a
3 (1]
c—-a 0 c-a
a’ I a
=2(b-a)c—a)b*+ba+a®> 0 1
(b-a)e-a)" +ba+a’ i
¢c“+ca+a” 0 1
= R,>R,-R,
‘ a’ 1 -a ,
= 2(b-a)c-a) b’ +ba +a* 01 : (1]
(c=b)(b+c)+a(c-b) 0 0
a’ 1 a
= 2b-a)c-a)c-b)|b*+ba+a’ 0 1
a+b+c 0 0
=2[(b-a)c—-a)c-b)]x-1[0-(a+b+c)]
=2(a—-b)(b-c)(c-a)a+b+c) (1]
ong Answer : [6 Marks] : '
Using properties of determinants, prove the following : [CBSE 2010, 6M]
x x* 1+px® '
y ¥ 1+py’|=(1+pxyz) (x~y) (y -2) 2 -X)
2l Lrply = U

x. x> 1lapd] Ik x* 1 ko % pxi : :
Sol. LHS=|y y> 1+py’l=ly y* l+ly y* py’ [1]

z 22 1+p2’| |z 22 1| |z 2?2 pZ’

e | 1 x x? :
=ly ¥° L+pxyzfl y y? ot . 1]
| R L% B
Jou XE X2 ‘

=(l+pxyz)|l. y y* , ’ ‘ 11

sl z Z°
R AR LR, R

X. x2 ‘ i i

" =(1+pxyz)[0 y-x y*-x’

0izox z2=x?

2 ‘ ; .

‘ | e g
=(L+pxyz)(y-x)z-x)|0 1 y+x : 2]
0'1 z+x
=+ pxyz)(x — y)(z - x)(y - 2) . [1] |
17 |
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iti . § negatve |

Ifa, b, care Positive and unequal, show that the following determinant is neg
ab ¢
A= b C a

cab

(CBSE 2010, 6\

abe

C a
cab
Rt_)Rl+Rl+R_‘

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

= b ¢ a "
c a "

1 1 1

=(a+b+c)b c a -
C a

G- C-C.C,» C,-C,
I 0 0

=(a+b+c)b c-b a-c @
C a-c b-a

=(a+b+c)[(c—b)(b—a)-(a—c)’] .
=(a+b+c){bc—ac—b2+gb-a’-c’+2ac]
=(a+b+c)ab+bc +ac-a?-b?-¢?

(]
=-(a+b+c)[a*+b*+c?~ab-bc-ac)
=-%(a+b+c)[(a—b)’+(b-c)’+(c—a)’]
=—(al+b3+cl—"3alx) ’1'
(x+y)  2x zy
2 . .
Using properties of determinants, prove that{ 2x  (z+y) Xy 2 2xyz(x +y +2)"
' zy Xy (z+x)
[CBSE 2016, 6M)
OR
1 0 2
A=|0 2 1|andA’-6A%+7A+Kkl, =0 find k.
2 03
— - x4y ozx zy
Sol. LHS=| zx (z+y)' xy
zy xy (z+x)’
’ | 18 E
e —————
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Applying R > 2l 1, <5 1R, R, » YR, and dividing by 1yz.
/ l uxvy)y 2 2y
: ' w24 y) )
XyzZ ; Z ’,,'/) N ’ (1]
7y xy” (24 %)
Taking common factors z, x, y from C,, C,, C, respectively.
(x+y) 7 z?
K7 3 4 ,
o3 X (7 . 'v./'
vy 7 /i‘/y) % ’ [1]
y’ y' (z+x)
= applyC,-»C,~CandC,-»C, ~C,
(x+y) =2 0 2
= 0 (z+yYl-x* «?
yl ,_.(z+x)2 yz.—-(y,jf-x)z y ('I.+K)2
Taking common factor (x 4 y + z) from C, &C,
X+y~7 0 7
= (x+y+2)}| 0  z4y-x ¥ i
y-(z-%x) y-2-% (z+%)
R:‘—>R3"(R|+R2)‘
X+y~2 0 4
= (x+y+2)| 0 z+y-x ¥ =
2% -2z  2zx
[ e,
Cc,—»C,+-C C, > C,+-C,
| ! 7 3 A
xiry Z/x 7 |
—  (x+y+2)’ X[z 2+Y X .
; 0 0 22x|
ngan/dingalongR;
o (x+y+2R2zl(x + YNz +Y) - %2 1
L4 3
xyz(x +y +2)
= /2 yz(x + Y OR
1 02
=0 2 1
273
Y Sy
0 2]-f50 -8
10 2|1 / [1%4]
A2=0,21021=24
703203 (800
19

—
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Now A’—6A%+7A +KI=0

12 8 23|-6[2 4 5

[—2 +k 0 0
0 -2+k 3 )

(21 0 34] [5 0 g7

134 0 55 8 0 13]

1
+710
2
0 0
00
0 0

21 0-34
={12 8 23
34 0 55
0 2 1 00
2 1[{+k[0 1 O
0 3 0 0 1
0
0
0

[1y

[2

(1

~ NCERT IMPORTANT QUESTIONS

Examples Z 3, 15, 16:32
Exercise #4.2 e 10, 11, 13
Exercise #4.3 233
Exercise #4.4 5
Exercise #4.5 E2.13. 1508
Exercise #4.5 15

Miscellaneous Exercise

5,6,11,12, 16, 19
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