Chapter 4. Determinants

Expansion of Determinants

1 Mark Questions

2x 5| | | .
| = then write the value of
| 8 x| |7 3

X. Delhi 2014

) Flrstly, expand both determmants, Wthh gives
equation in x and then solve that equation for
finding the value of x. |

| 2x 5 1 __E 65 -2 |

| 8 x| |7 3|

=  2x’-40=18-(-14)

Given,

Ix? -~ 40 =18 +14

=
= 2x* ~40=32
= 2x* =32 + 40
= 2x2=72 = x*=36
x=16 (1
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3x 7| |8 7
2 If[ |=J. -r, then find the value of x.
| -2 4] [6 4] All India 2014
3Ix 7 8 7
Given, | X I:l |
|-2 4] |6 4]
On expanding the determinant of both sides,
we get
IXxX4—-(-2)Xx7=8%X4-6X%X7
= 12x —(—14) =32 — 42
= 12x+14=-10
=5 12x=-10-14
= 12x=-24 = x=—-2—i
12
i1 X=-—2
(1)
3. If Ais a 3x 3 matrix, |A|l# 0 and BA|= k|A] then
write the value of k. Foreign 2014

We know that, if A is a square matrix of ordern.
Then, | kA| = k"] Al.

Here, the matrix A is of order 3.
3AI= (| A|=271A|
On comparing with k| A|, we get (1
k=27
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4. Find (adjA) ifA=|> *|
| 7 3

Given, A = 2 ¢
7 3

5 2
|A| = =15-14=1
7 3

Delhi 2014C

We know that, | adj(A)|=|A|" "', where n is
order of determinant.

- |adj(A) |=[1]*" "= | adj(A) | =1 (1)
9. Write the value of the determinant
p p+1
. Delhi 2014C
p=1 p
+1
Suppose A =l e
p-1 p
On expanding, we get
A=p*—(p-N(p+1)
= A=p?-(p*-1) '
[-a? - b® =(a+ b)(a—-b)]
% A= p2 — p2 + 1
A=1
6. If Ais a square matrix of order 3 such that
| adj (A)| = 64, then find |A| Delhi 2013C
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We know that, for a square matrix of order n,
| adj(A)|=| A" haven =3

Jadj () =|A]"" =] A
Given, |adjA|=64, 64=|A" = 8)* =|A[

= JA|l=+8 [taking square root] (1)
3 |1 5|
1. lfl o ‘ | , then fi
12(x+1) va1|” |3 gpnenfindthe
value of x. Delhi 2013C

I ) Expand both determinants which ¢ glves equatlon
| * in x and then solve that equation for finding the
] ,

“value of x.
_ 2% X+3 1 5
Given, =
_ 2(x+1) x+1 3 3

= 2xx+1)—-(x+3)2x+2)=3-15
= 2x2+2x-(2x* +8x+6)=—12

ey . —6x—-6=-12
= 6x=6
. x=1 (1)
]
x+1 x-1| |4 -1/
8. If] =] th ite the val
!x—3 o en write the value
of x. Delhi 2013
+ 1 -1 4 -1
Given, * X =
Xx—3 x+2 1T 3

= X+ (x+2)-(x-3)x-1)=12 +1
= (x2+3x+2)—(x2—4x+3)'=13

SN 7x-1=13
— 7x=14
? K= 2 (1)
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9. If A; is the cofactor of the element a; of the

IZ -3 5 ‘
determinant(6 O 4 | then write the
1 5 -7
value of a5, - As,. All India 2013; HOTS

2 =3 3 dir @2 A3
I 5 =7 |43 433 a3

Here, a;,=5
Given, A; is the cofactor of the element a;; of

A.
2 5
Then, A,,=(-1)>"?
32=(=1) 6 4‘
=(-1)°@ - 30)=— (-22)=22
L5 332‘A32 =5>(22=110 (1)

10. Let Abe a square matrix of order 3 x 3. Write
the value of |2A|, where |A|= 4. All India 2012

We know that, for a square matrix A of ordern,
kA|=K"-| Al

Here, [2A| =23 | A [ order of A is 3 x 3]

=2>x4=8x4=32 [put|Al=4(1)

5 3 8
11. IfA=|2 0 1|, then write the minor of the
12 3
element a,,. Delhi 2012
Minor of the element
p3 = ) ;{= 10-3=7 M
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12. If the determinant of matrix A of order 3x3 is
of value 4, then write the value of |3A|

All India 2012C
Given, the order of matrix A is 3x 3 and
|Al=4
= [3A| =3 |A [ |KA|=K"{A[]
=3%.4=27-4=108 M

2(x + 1) 2)(]_
; is a

13. For what value of x, A= [
X X —

All India 2011C

singular matrix?

s e e i o o S A R oS e P 6

f" For a smgular matrlx |A| =0, Use this re|at10n
‘ E and so|ve it |

Matrlx/-\ is sald to be smgular 1f\ A | =
2x+2 2
% X _o
X X— 2

ey (2x+2)(xﬂ2)—2x2:0
Iyl —2x—4-2x*=0 = —2x=4

=
X=-=2 (1)
2X+4 b4
14. For what value of x, the matrix * is
x+5 3
All India 2011C

a singular matrix?
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2x+ 4 4
Let A =
X+5 3
If matrix A is singular, then
|A}=0
2x+4 4
|2 =0
| x+5 3

= 2x+ 4 x3-(x+5x4=0

= 12 ~ qp-20=0 =y 2A=0
Y= 4 (D

2 L
[ g ]isa

15. For what value of x, the matrixL 5 g
X +

singular matrix? Delhi 2011C
Do same as Que. 14, [Ans. x = 4]
6-x &
16. For what value of x, matrix is a
3-x 1
singular matrix? Delhi 20i1C
Do same as Que. 14, [Ans. x = 2]
17. For what value of x, the matrix
[5 ~X X+ 1} .
is a singular?
2 b Delhi 2011
[Ans. x = 3]

Do same as Que. 14.

| cos 15°  sin15° |

18. Evaluate; .
| sin75°  cos 757 |

All India 2011; HOTS
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e i o A R S e AT et e e

Firstly, expand the determinant and use theé
trigonometric relation to calculate the value of
determinant.

cos15° 5in15°
sin 75° - cos 75°
On expanding, we get
A =(cos15° cos 75° — sin15° sin 75°)
=cos(15°+ 75°)
[+ COS X cosy — sinx siny = cos (X + %)

= ¢c0s90°=0 [ cos90° =0] (1)
X 13 4! .
19. If} = ‘:; | then write the positive
11 xj |1 2]
value of x. Foreign 2011; All India 2008C

3 — -

* () Expand both determinants which gives%
~* equation in X and then solve that equation for:
finding the value of x.

PO

Given, o . 41
x| |1 2
On expanding, we get
x°—x=6-4
- x2-x-2=0 = x-2)x+1)=0
x=2 or -1l |
Hence. the positive value of x is 2. (1)
0 2 0]
20. What is the value of determinant;2 3 A!?
45 6
Delhi 2010
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() Determinant can be easily expand either
bR . . ;
; corresponding to a row or column which have
? maximum zeroes.

Given, determinant

0 2 0
A=!2 3 4
45 6
= |Al=-2(12-16)
[- expanding along R, |
=-2(-4)=8 (1)

21. Find the minor of the element of second row
and third column in the determinant

‘2 -3 5
!‘ 6 0 4| Delhi 2010
| 1 5 —7|

Minor of the element of second row and third
column is given by

2 _3\

M, = =10+3=13 (1
1 5

7 1
22. IfAz[ ], then find |adj A|.
Z =a Delhi 2010C; HOTS
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1
Given, A = [3 }
2 —

Cofactors of A are
Ci1=-3,Cp=-2,Cy =", Cp=3

;
¢ C

We know that, adjoint A=| " ts
C2l C22

!
3 2] [-3 -

dj (A) = -

A [—1 3] [;—2 3]

Now\adj(A)\=\—3 _1]:—3x3-(—1x-2)
-2 3

=-9-2=-11
= |adj(A)|=-11 (1)
Alternate Method

- 1
Here, | A|= ; )=—9—2=-—11

-3

Using the result
| adj(A) | =| A"
where, n is order of a determinant, we get
|adj(A)|= (=112 "=-11 (1)

23. If|A|=2, where A is a 2 x 2 matrix, then find
ladi A|. All India 2010C

Given, | A| =2, where A is a2 x 2 matrix.
We know that, | adj(A)|=| A|"~', where nis
the order of matrix. Here, we have
n=2and|A|=2
| adj(A) | =)
= | adj(A)| = 2 (1)
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24. What positive value of x makes following pair
of determinants equal?

| | |
2 3 _116 3] All India 2010
2 o]
Efiuen, X _ 16 3
X 5 2

On expanding, we get
7%2 -15=32-15 = 2x*-15=17

=5 2x? =32 = x> =16
= x==+4 (M
Hence, for x =14, given pair of determinants
is equal.

25. If Ais a non-singular matrix of order 3 and
ladj A|=| A, then what is the value of k7

All India 2009C; HOTS
We know that, for a square matrix of ordern

|adj(A) | =| A"
Here, the order of A=3x3,thenn=3
|adj(A) | =] A* (D)
But ladj(A) | =| A [given] ...(ii)
From Eqs. (i) and (ii), we get
k=2 1)
| 7 =2 .
26. Evaluate 2, B Dethi 2009C
| 10 5|
g F \ =235 - (20)] =2 (35 - 20)
-10 5

=2x15=30 (1)

NOTE Suppose we want to multiply with 2 inside the
determinant, then we do not multiply each element of

determinant, Here, we multiply any one row or column by 2.
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X b
27. Find x from equation l ; 5 [i= 0.
: X | All india 2009

Given, 4 =0
2x
= 132 _8=0 = 2x'=8 = x'=4
x==2 (1
i1 2]

28. IfA= |ﬁ ZJ’ then find the value of k, if

|24 =k |A| Foreign 2009
. 1 2
leen,Az[ ]and|2A|=k-]A|
4 2

= 2% |A|=k|A]
[ for a square matrix of order 2| kA | = K2 Al k
is any scalar]
k=4 (1

|2cos®  -2sinb |

29. Evaluate! Deihi 2008C
| sin® cos 0 |
2cos® =2sinB
Suppose A=|
sin© cos 6
On expanding, we get
A =2 cos? 0 — (-2 sin? 6)
—2 cos?9+2sin” 6
— 2 (cos? 8 + sin” 6)
=2 [ cos? 8-+ sin? 8 =1] (1)

| a+1ib c +id
30. Evaluate! , ‘ l
—c+id a—ib| pelhi2008; HOTS
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a+ib c +id
SUPPOSE A s ld | |6 —iB
On expanding, we get
A=(a+ib)(a—-ib)—-(c +id)(—c +id)
=(a? - i*b?Y) - (-c? +i%d?)
[-(a+b)(a-b)=a’- b7

=(a2 +b?) - (-c2=d?H [oif=-1]

= a4 b e +d* (1)
31. Find for what value of x, is the following matrix
singular?
3—-2 +1)
Ak xE Delhi 2008
| 2 4|
Do same as Que. 14. [Ans. x =1]
-~ |2x+5 3 -
32, If} x =0, then find the value of x.
5x+2 9] Foreign 2008
Do same as Que. 27. [Ans. x = —-13]
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Properties of Determinants

1 Mark Questions
2 7 65

1. Write the value of|3 8 75| Allindia 2014C
5 9 86

5
5 9 86
'8 75| _[3 75] 3 8
7 465 |
5 86| |5 9
[expanding the determinant along R]
=2 (688 - 675) — 7(258 —375) + 65 (27 — 40)
=26 +819 — 845
=845 -845=0 (1)

2. Prove the following, using properties.of
determinants

la+b+2 a b |
l C b+c+2a b l
|« a c+a+2b|
=2a +b+c)? - Delhi 2014
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|a+b+2c a b |
LHS=| 7 b+c+2a b ‘
| G a c+a+2b|

On applying C, —» C, + C, + C;, we get

| 2(a+ b +¢) a b |
LHS=|2(a+b+c) b+c+2a b ‘
| 2(a+b+0) a c+a+2b|

On taking 2(a + b + ¢) common from C,, we

get
| 1 a b |
LHS=2(a+b+c)11 b+c+2a b ]
\1 a c+a+2b|
| (1/2)
On applying R, > R, — R, and R; —» R, — R,,
we get
| 1 a b |

LHS =2(a+b+c¢c)|0 b+c+a 0 |

10 0 c+a+b|

On taking(a + b + ¢) common from R, and R;,

we get
|1 a b]
LHS=2(a+b+c)3|0 1 o!
o o 1]

On expanding along R;, we get
LHS = 2(a+ b + ¢)* [(1) (1-0)] (1/2)
=2(a+b+c)’=RHS Hence proved.
3. Using properties of determinants, prove that

*+1  xy X2
xy yi+1l yz |=1+xt+yi+it
2
% R Ed Delhi 2014
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LHS =

X° + 1
Xy
XZ

Xy XZ
}/2 +1 vyz
yZ z% +1

On taking common factors x, y and z from
R,, R, and R;, we get

1
X+ — Y

LHS=xyz| x y_+1

Z+—

V4

(1/2)

y
X y
On applying R, - R, =R, and R; = R, — R,
we get .
1
X+— y z
X
1 1
LHS=xyz| —— — O
Xy
=L p L
X z

On multiplying and dividing C, by x, C, byy

; 1T 1
and C; by z and taking common l, —, —from

Xy Z
C,, C, and C;, we get

X% +1 )/2 z°
LHS=xyz><~—1—— -1 1T 0
WEL 1 0

X %1 )/2 74

=] -1 1T 0

-1 0 1

On expanding along R;, we get

LHS = = 1x (=z%) + 1[1(x% + 1) + 1(y?)]
=x? +y? + 22 +1=RHS Hence proved.
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4. Write the value of the determinant.

102 18 36
1 3 4|
17 3 6
}102 18 365
let A=/ 1 3 4
|17 3 6
17 3 6
:$|A}:6‘1 3 4
17 3 6,

Foreign 2012

[ taking 6 common from R]

=6 x0=0

[ two rows (R, and R;) are identical] (1)
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5. Whatisthevalueof|4 b c+al?
4 c a+b
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4 a b+c
Llet A={4 b c+a
4 G a+b

On applying C, = C, + C;, we get

4 a+b+c b+c
A={4 a+b+c cC+a
4 at+b+c a+b

Now, taking common 4 fromC,and(a + b + ¢)
from C,, we get

1 1 b+c
A=4(a+b+c){1 1 c+a
1 1 a+b
=4(a+b+c)(0)=0 (1
[ C, and C, are identical]
2 3 4
6. Write the value of| 5 6 8
6x . 9x  12x
Delhi 2009

> 3 4
let A=| 5 6 8
b6x 9x 12x

On taking 3x common from R;, we get

2 3 4
A=3%|5 6 8
2 3 4

= A=0
[* R, and R; are identical] (1)
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a-b b-c «c¢-a
. Write thevalueof| b~c c¢-a a-b]|.
c-a a-b b-c
All India 2009
a-b b-c c-a
let A=|b-c c—-a a-b
c—-a a-b b-c
On applying R, = R, + R, + R,, we get
0 0 0
A=|b-c c—-a a-b
c-a a-b b-c

= A=0 (D
[ if a determinant has all elements zero in any

of its rows or columns, then value of
determinant is zero.]

4 Mark Questions
8. Using properties of determinants, prove that

b+c c¢+a a+b| |a b c|
gq+r r+p p+q|=2‘p q r[.
ly+z z+x x+y| |x y z|

All India 2014, 2010C; Delhi 2012, 2010, 2009C

——aas

Q F:rstly, split the determinant along thenr
* respective columns and replace determinants,,
having identical column with zero and arrange1
the remaining, to get the desired result.

b+c c+a a+b
Consider A={g+r r+p p+gq
y+z zZ+4+X Xx+y
On splitting A along C,, we get
b c+a a+b
A=|q r+p p+q
Yy Z+X X+Y

Get More Learning Materials Here : & m @) www.studentbro.in



c c+a a+b
+lr r+p p+qg| ()
Z Z+X X+Yy

Again, on splitting both above determinants
along their respective second columns, we get
b ¢ a+b b a a+b

A=lq r p+q\+|lq p p+q
Y Z X+y Yy X X+Yy
‘c c a+b| |c a a+b
+|r r p+gl|+|r p p+gq
Z zZ X+y Z X XxX+y
b ¢ a+b b a a+b
=g r p+q|+iq p p+q
y Z X+y Yy X X+y
c a a+b
+Hr p p+q
Z X X+y
cca+b _

‘lr r p+qg|=0,asC;isidentical toC,
Z Z X+y

.
(1
Similarly, on splitting all above determinants
together, we get

b ¢ al |b c b Ib a a
A=|q r pl+|g r q|+gq p p
Yy Z X y zZ Yy ‘y X X
a b c a a
19 p q(+|r p
y X y z X

+

- 0O
o8]

L O

N
x T
\<
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= A=|q r pl|+|r p q
Y zZ x| |z X y

[ all other determinants have their two

columns identical; so their value is 0.]

On applying C, <> C; in first and C, &> C, in
second determinant, we get

a ¢ b a ¢ b
A=-\p r qg|-lp T q
X z yl |x z Y|

I

[.- when any two columns or rows of a
determinant are interchanged, its value
becomes negative]

On applying C, & C; in both determinants,

we get
a b ¢l ta B ¢
A=\p q r|+|p q r
X y z X v z
}a b cl
ZEp r (1)
|x y z

Here, we have shown that
b+c c¢c+a a+b

q+r r+p p+gq
y+2z Z+X X+Yy

a b c
=2\p q r
X y Z

On taking transpose both sides, we get
b+c qg+r y+z

c+a r+p zZ+x|
a+b p+g x+y1

a p x

=20 ¢ ¥ (1)

Get More Learning Materials Here : & m @) www.studentbro.in



} ¢ P # |
Hence proved.
NOTE The determinant of matrix A or its transpose
A" have same value,i.e.|A|=]A"]
9. Using properties of determinants, prove that
|1+a 1 1
| 1 1+b 1 '=abc + bc +ca +ab.

| 1 1 1+c| All India 2014
|1+a 1 1]
Consider LHS :I 1 1+ b 1 ‘

|11 1+

On dividing R, by a, R, by b and R; by ¢ and
multiplying the determinant by abc, we get

1 1 1
— 41 = S
a a a
LHS = abc 1 l+1 1
b b b
L L Ly
C C c (1)
On applying R, = R, + R, + R;, we get
T 1 T 1 1 1
1+ —+—+— —+—+4+—+1
a b ¢ a b c
LHS=abc|  — LR
b b
1 1
C C
l+l+i+1
a b c

1
e 1
b )

1

v 1
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e |
C

On taking [1 + 1 L -1—) common from R,

a b c
we get
1 1 1
T 1 1
LHS:abc[1+l+~l+J—)E EH b
d b C 1 1
- = —=+1
C C ¢
(1)
On applyingC, - C, - C,,C; > C; - C,, we
get
1T 0 O
LHS = (abc + bc + ca + ab) g— 1 0
)
1y
C

= (abc + bc +ca + ab) [1(1-0)]

[expanding along R ]
= abc + bc + ca+ ab =RHS Hence proved.

(1)
10. Using properties of determinants, prove that

X+Yy X X
Sx+4y  4x  2x|=x>
10x +8y 8x  3x
All India 2014, 2009
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X+y X X
Toprove,| 5x+4y 4x 2x |=x
10x+8y 8x 3x
X+Yy X X
LHS=| 5x+4y  4x 2x
10x+8y 8x 3x

On applyingR, = R, -~ 2R, and R; —» R; — 3R,
we get
X+y X X

LHS=|3x+2y 2x O (1'2)
/x+5y 5x O
On expanding along C;, we get
3x+2y 2x
/X+5y b5x

LHS = x (1%2)

=X [5x 3x + 2y) — 2x (7x + 5y)]
= x[15x% + 10xy — (14x% + 10xy)] = x°
= RHS (1)
Hence proved.
11. Using properties of determinants, prove that

la+x y z |
X a+y 2 }=a2(a+x+y+z).
| X y a+z| Foreign 2014
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) Flrstfy, we mahe (a+x+y+z) a common factor sn

* any row or column. Now, try to make two zeroes
in that row or column and expand the
determmant t along that row or column.

Given to prove,

la+x vy z |
‘ x  a+ty |
| x y a+z]

2(al*l—x+y+z)

la+x vy z |
=’ a+ty | (M
| x y a+zl

On applying C; —» C; + C, + C;, we get
la+x+y+z vy z |
LHS =|a+x+y+z a+y z ]
la+x+y+z y a+z]
1y oz |
=(a+x+y+z)|1 a+y 7 ‘ (1)
1Ty a+z]
[taking common (a + x + y + z) from C]
On applying R, > R, =R, and R; —» Ry, —R,,

we get
|1y z|
LHS=m+x+y+zﬂo a 0] (1)
|10 0 a|

=(a+x+y+ 2)[1(a* - 0)]

=a’(a+X+y+z)=RHS (1
Hence proved.
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12. Using properties of determinants, prove that:
| x+A  2x . 2x |
I 2x  X+A  2x l=(5x+?x)(}.—x)2.
| 2x  2x  x+A| Foreign 2014
| x+2  2x  2x |

To provel 2x  x+ A 2x ‘

| 2x 2x  x+A|

b

=(5x + M)A — x)?

|x+A 2x  2x |
LHS=I 2X  X+A  2x ‘
| 2x 2x xR

ho

On applying C, = C, + C, + C;, we get
|5x+A  2x  2x |
LHS=[5x+A x+1  2x o
|5x+A  2x  x+A|

|1 2x  2x |
:6x+x41 x+h  Ix
|1 2x x+k|

[taking (5x+4) common from C,] (1)
On applying R, > R, — R, and Ry —> R; — R,

we get
|1 2x  2x |
LHS=5x+A¢o A=x 0 | (1)
|0 O A — X

On expanding along C,, we get
LHS = (5x + A)[IA — )2 +0 + 0]

= (5x+ A)(A —x)? = RHS (1)
Hence proved.
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13. Prove the following, using properties of
determinants.

a? bc  ac +c?
a’+ab b2 ac |=4a?bc?.
2 2
+ ¢
A Foreign 2014
|
a’ bc ac +c?
To prove, [a” + ab b? ac

ab b? + bc c?

= 4a%b%c?
a? bc ac +c?
LHS = |aZ + ab b? ac

ab b? + bc o*

On taking common a from C, , b from C, and ¢
from C;, we get

a cC a+c
LHS=abcla+b b a (1)
b b+c ¢
On applying C; = C, + C, - C; we get
0 € a+c
LHS = abc 2b b a (1)
2b b+c ¢
Now, applying R, — R, — R;, we get
0 C a+c
LHS=abc|0 . -c a-c (1)
2b b+c ¢

On expanding along C,, we get
LHS abc [2b {c (a—-c)+cla+0)}]

= 2(ab’c) (2ac)
= 4a°’b%c? = RHS (1)
Hence proved.

NOTE In this type of questions, we only use either
row operations or column operations not both at
same time.
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14. Using properties of determinants, prove that

a a’ bc
b b? ca=(a-bb—c)lc—a)lbc+ca+ab).
2
c ¢ ab Delhi 2014C, 2011C
a b c a a’ bc

Toprove,| a®* b? c?lor|lb b? ca
bc ca ab] ¢ ¢? ab

=(@a—-b){b—-c)(c —a)(ab+ bc +ca)
a b G
LHS =| a* b* «¢?
bc ca ab

On multiplying columns C,, C,andC; by a, b 1
and c¢, respectively and dividing the
determinant by abc, we get
a~ h* et

LHS = al a’ b c3 (1)

abc

abc abc abc

On taking abc common from R,, we get
at b e*

LHS=—1——-abc el . (1/2)
85 | f 1 9

Now, applying C, -» C, -C, and
CZ - Cz"' C3, we get

a% - B2 W —~p%

LHS =| a* - b° brwe® o

0 0 1
(a—b) (a+ b) b-9b+ad
=|(a-b) (a’+ab+ b (b-9(b*+bc+c? C
0 0 1

(1
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On taking(a - b)and (b — ¢) common from C,
and C,, respectively and then on expanding
along R, we get
LHS=(a—-b)(b—-c)-1

a+b b+c

1/2
a’+ab +b* b® +bc +c? ok

On applyingC, —» C, — C,, we get
LHS =(a - b) (b —¢)
a+b c—a

5% +ab+h’ i=ad)+blc=a

On taking (c — a) common from C,, we get
LHS =(a-b)(b-c)(c - a)

a+b 1
a’+ab+b®* c+a+b

=(a—b)(b-c)(c -a)[(a®+ab+ac+ab
+b? + bc) - (a% + ab + b?)]

=(a~b)(b—c)(c — a)(ab + bc +ca)
= RHS (1)
Hence proved.
15. Using properties of determinants, prove that

1 x X
2 1 x|=@1-x)%
x x2 1

Delhi 2014C, 2013; Foreign 2009

() Firstly, apply C; > C; +C, + Cy and then take a
- *  term common from C; and then solve it. |

Toprove, |x* 1 x|=(1-x)

1 % ®
LHS=|x* 1 «x
X X 1

Nn annluina ™ A0 L0 L wao oot
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L aPPI)’tII& \._.1'_7\..,1 T\.._az T\_..3’ vV b\._,'l.

1+x+x2 x x°

LHS =|[1+x+x> 1 «x (1/2)

T4wey® ¥ 9

On taking common (1 + x + x?) from C,, we get

1 X x?
LHS=(1+x+xA|1 1 x| (172
1 & 1

On applying R, » R, =R, and R; = R; —R,, we
get

1 X x2

LHS = (1+x+x)|0  1=x x(1=x| (1)
0 x(x-1)

On expanding along C;, we get

LHS = (14 x+x9) Uiy x“_:)
-x(1-%x) (1-x°)
y P x (1-X) \

= (14 x + x°)

(1/2)

—X(1-% (1=x) (1+x)

On taking common (1= x) from C; and C,, we
get

1
LHS = (14 x+x%) (1 =x)?
-x 14X

(1/2)

=(1+x+x)(1-%%2 1+x+x?)
= {(1+x+ )(2}(1—5-()}2
= {(1-x)?=RHS

[-(@2+b’+ab)a-b)=a’-b] (1)
Hence proved.
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16. Show that A = A,, where

Ax x* 1 A B (|
A=By y* 1l,A,=|x y 1|
z 2* 1 Zy X Xy
All India 2014C
Ax  x* 1
Given, A=|By y? 1
Cz z* 1

On taking common x, y and z from R,, R, and
R, respectively, we get

A x 1/x
A=xyz|B y 1/y
C z 1/z

Now, on applying C; — xyzC,, we get
A x yz| |A x yz|

Xyz
=22\ Yy zx|={B Y zx
Xyz
C z xy| |C z xy
A B C
Also, givenA,=| x vy z ' (2)
zZy ZX Xy
A X yz ‘
A/=iB y zx|
C z xy

A=A = A=A, [2]|A=|A]l

| (2)
17. Using properties of determinants, prove that

b+c a a
b c+a b |= 4abc.
C ¢ @%b )

All India 2014C, All India 2012
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fQ Ftrst!y, apply R1 —:»R] + R2 + R; and then take a
. term common from R and solve it. ;

b+c a a
Toprove,| b c+a b |=4abc
C C a+b
b+c a a
LHS=|{ b c+a b

C ¢ a+b

On applying R, = R, + R, + R;, we get
2b+2c 2a+2c 2a+2b
LHS = b c+a b (1)
g C a+b

b+c a+c a+b
=2 b C+a b
& C a+b
[taking 2 common from R, ]
On applying R, — R, —R, and R, - R, — R;,

we get
c 0 a
LHS =2| b-c a -a (1)
‘ C c a+b

On expanding along R,, we get
LHS =2[c (a* + ab + ac) + a (cb — ¢? ~ ac)}
=2[ca’ + abc + ac?+ ach — ac? - a%] (1)
=2 [2abc] = 4abc = RHS (1)
Hence proved.

18. Using properties of determinants, prove that
1 a o
1 b b
1 ¢ ¢

={a@-b)(b-c)lc—a)l@a+b+c)
Delhi 2013C, 2009C
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) Here, use row operations {(or column:
operations) to make some factors common in:
one row or column. Then, take that factor
outside the determinant and then expand the
determinant.

3

W

3

1
Given, to prove |1
| 3

0O T
oy

a

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

1 a a
LHS=11 b b’
1 € c3

On applying R, > R, —R, and R; » R, —R,,

we get
1 a a’
LHS=|0 b-a b’-2a° (1)
* 0 e=m & =a
1 = ?
=10 b-a (b-a)(b’+a’+ab)
0 ¢—a le-3a)*+ra*+ a0

[oF =y =(x = y) (x? +y% + xy)]

On taking (b — a) and (c — a) common from R,
and R,, respectfully, we get

1 a a>

LHS=(b-ac-a|0 1 bZ+a%+ab| ()
18 ¥ *+a*+aec

=(b-ac—-afifc’+a’+ac
~(b” + a* + ab)}]
[expanding along C]
—(b-a)lc - a)c? - b?+ac — ab] (M
=b-alc-allc-bc+b)+al -b)]
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=(b-alc—-alc-b)ic+b+a)

=(a-b){b-c)lc-a)a+b+c) (1
= RH$ Hence proved.
Alternate Method

1 1 1
LHS=|a b ¢ [ A=Al

a B

On applyingC; > C,-C,andC, - C, - C;,
we get
| 0 0 1

LHS=| a-b b-c C
2-b b- I

0 - 0 1
= a-b b-c C
(a=bj{a* +ab+bY)(b=a(b* + bc+ch
(1%%)

[a® = b’ =(a—b)(a®+ab + b2

On takiﬁg (a — by common from C, and (b - ¢)
from C,, we get

LHS=(a-b) (b -¢)
0 0 1
1 1 c

a’+ab+b? b?>+bc+c? B (1/2)
On applying C, — C, — C,, we get
LHS =(a—b) (b—c) -

* 0 0 11

0 1 c|

(a%=¢%) #lab-—.bec) b +bc+c2c3'

\ 0 0 1
=(a—b)(b-c) 0 1 C

(a=cla+ b+ b"4bctc ¢

- A ¥ -
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v+ (@®—cH+ab - bc

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

.

On taking (c — a) (a + b +¢) common from C,,

we get
LHS=(a-b)(b-c){c-a(a+b+c)
0 0 1
0 1 C (1)
=1 BE4bE+ed @ |

On expanding along column C,, we get

=(a=b)(b-d(c—-a(a+ b+ ¢ (—-‘lx ? l

=(@-b)b-c)c-afa+b+c)[-1-1]

=(a-b)b-c)lc-ala+b+c) (M
= RHS Hence proved.
NOTE In this type of questions, we only use either

row operations or column operations not both at
same time.

19. Using properties of determinants, prove that
3x —X+y —X+12
x—y 3y 2~y
X—2 y—2 3z
=3(x+y+ z)(xy+yz+ zx). Allindia 2013
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3X =X+y —-Xx+2z
To prove, | x—y 3y Z-Yy
X~Z y—Z 3z
=3x+y+2z)(xy+yz +zX
3x  —Xx+y —-X+2z|
LHS={x-y 3y zZ-y |
X=Z Yy-—2Z 3z i
On applying C,— C,;+C, +C;, we get
IX+Y+Z ~X+y —X+2Z
LHS=|x+y+z 3y Z-y (1)
X+y+z y-z 3z
On taking common (x+y + z) from C,, we get
1T x+y —-Xx+vy
LHS=(x+y+2)|1 3y z-y (1)
| |1 y-z 3z
On applying R, = R, =R;, Ry = R; —R,, we get
1 =x+y —x+2]|
LHS =(x+y+2)|0 2y+x x-y (1)
0 x=z 2z+x

Now, on expanding along C,, we get
LHS=(x+y+2)-1- {2y + x) 2z + X)
_ —(x=y)(x—2)}
= (X+y+z){4yz + 2xz + 2yx

+ x5~ x2+xy + zx —yz}
= (x+y+2)-(3xy + 3yz + 3zx)
=3(x+y+z)-(xy +yz +zx) =RHS (1)

Hence proved. _

20. Using properties of determinants, prove that

X X+y Xx+2y
X+2y X x+y [= 9y (x+y).

X+y x+2y X All India 2013
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X X+y x4 2y
To prove, [x+ 2y X . X+y

X+y X+ 2y X
=9y2(x+y)
X X+y X+ 2y

LHS =|x+ 2y X X+y
X+y X+ 2y X

On applying R, > R, +R, + R;, we get
3x + 3y 3x+ 3y 3x+ 3y
LHS=| x + 2y X X+ y (1)

| X+ vy x4+ 2y X

On taking (3x + 3y) common from R,, we get

1 1 1

LHS=0Bx +3y)(x + 2y  x  x+ yi(1)
X+y x+2y x| |

On applyingC, - C, - C, and
C; = G -C,, we get

1 0 0

LHS=3 (x+ y)|x + 2y -2y -y (1)

X+y 'y =y

Now, expanding along R,, we get

LHS =3 (x+y) - 1-[(= 2y) - (=) = () - (~y)]
=3(x +Y)[2y* +y=3x+y)ByD) (1)
=9y?(x + y) = RHS Hence proved.
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21. Using properties of determinants, prove that

e |
VN L

B+y v+a o+

= (o —B)B — Py -+ P + 7).
Dethi 2012C, 2010C, 2008C

o B Y
To prove,| o B’ v?

B+y yv+ao o+

=a-BPR-Vy-)@+p+7)
o p Y
LHS=| o B> ¢
B+y v+oa o+p
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On applying Ry > R; +R,, we get

o B ¥
LHS = o’ B’ v?
e+P+y a+P+y a+B+y
o By

2

—a+B+yla? B2 vy (1%)

I 1 1

On applyingC, - C,-C, and
C,—> C,-C5, we get

a=p Pp-v. 7
LHS= (o +B +7) |a? = B2 B2—-vy2 42

0 0 1

a-p B—v Y|

=@+B+y | @-PBa+p) B-pP+v ¥
0 0 1

On taking (@ -PB) common from C, and
(B — &) common from C,, we get

LHS =@ +B+ =B B -7

1 I |7
a+B B+y ¥° (1%)
'8 @ |
On expanding along R;, we get
LHS=(@+B+y@-B B -1y 1 1 ‘
a+fB B+

=@+B+yV@-PP-NB+y-o-p

=@-PPR-Ny-@+B+y (D
= RHS Hence proved.
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22. Using properties of determinants, prove that
a? a’—(b-0)° be
b? b’-(c-a)* ca
¢? ¢’~(@-b* ab

- =(@=b) b—c) c—a) @+b +o) (@ +b? +c?).
All India 2012C

To prove, |b? b?’-(c-a

=(a—-b)(b-c)(c-a)

@+ b+ &)@%+b%+cH
a’ a’-(b-c)® bc
LHS =|b? b%’-(c-23* ca
c? ci-(a-b? ab

On applying C, —» C, - C;, we get
al —(b-c)? bc 23
LHS=|b? - (c-a)? «ca
c2 -(a-b? ab
a2 b2+ c?-2bc bc
=— |b? e*+ a’-2ac ca|l (V)
c? .a’+ b?-2ab ab

[taking ‘ — ' common from C,]
On applying C, = C, + C; + 2C3, we get
a? a’?+ b%+ c* bc
LHS=—|b? a?+ b?+ c? ca
c? a’+b%*+ c? ab

a’ 1 bc
b? 1 ca
c? 1 ab

| =—(a% + b2.+- c?

[takin-g(a2 + b? +¢? common from C,] (1)
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On applying R,— R, =R, and R, =R, —Rs,
we get

LHS = —(a? + b% + ¢?
a’-b?> 0 c(b-a
b2-c? 0 alc- b

c? 1 ab
=~ @2+ b>+ cHa-b -0 9
a+b 0 —c
b+c¢c 0 —a 4))
c? 1 ab

[taking (a — b) common from C,
and (b — c) from C,]

On applying C,— C; = (5, we get

LHS = (a2 +b%+c? (a—b) (b—c)
a+b+c 0 -c
a+b+c 0 —a
c’2-—ab 1 ab

On expanding along C,, we get

LHS = —(a2 + b2 + c?) (a — b)b —c)=1)"*?

(a+b+c)—a+c0)
—{a-b)b-c)lc—-ala+b+c)
@2+ b2+cH)

= RHS ) Hence proved.
23. Using properties of determinants, prove
that |

—a’ ab ac
ba —b%? bc|=4a’b’c?
aa ¢ —c?

Delhi 2011; All India 2011C
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-a ab ac
Toprove, |ba -b? bc |=4a*b’c’

ca cb —c?

=g” ab ac
LHS =| ba -b%  bc
ca cb —c?

On taking a, b and ¢ common from R;, R, and
R, respectively, we get

| —a b C
IHS=abc| a -b C (1)
a b -c

Again, on taking a, b and ¢ common from
C,, C, and C; respectively, we get

=] 1 1
LHS = a’b%c?| 1 -1 1 (1)
1 1 =9
On applying C, = C; + C,, we get
o 1 1
LHS = a’b%c?|0 -1 1 (1)
2 1 -1

= a’b%c2201+1) [expanding along C|]
= 4a’b%c? = RHS (1)
Hence proved.

24. Using properties of determinants, prove that

X y 4
X2 yz 22 | = xyz(x — y)y — 20z — x).
2 y3 ;3

Delhi 2011, 2010C
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To prove,

X y z
x2 y? z2%|=xyz (x =y y—-2)(z = X)
2 ¥ 2
X y z ‘1 1 1
LHS=|x* y? z%|=xyz|x y z
N 2 @2
(1/2)

[taking x, y and z common from C;, C, and
C,, respectively]

On applying C; » C, - C, and

C,—> C, - (G5, we get

0 0 1
LHS=xyz| x-y y—2 z (1%2)
2—y:  yP-z? 52

On expanding along R, we get
X—Yy y—2Z

LHS = xyz 2of P

(1)

On taking common (x —y) from C; and (y — 2)
from C,, we get

1 1

LHS = - - Z
Sel i )x+y y+2z

=xyz (x=y)(y—2)(z - X %))

= RHS Hence proved.
25. Using properties of determinants, prove that

X+ 4 2X 2x

2x x+4  2x |=(5x+4){t- x>~
2X 2X X+ 4
Delhi 2011, 2009
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To prove,
Xx+4 2x 2X
2x x+4 2x |= 5x + 4) (4 — x°)
2% 2x x+4

X+ 4 2X 2%
LHS=| 2x X+ 4 2%
2Xx 2% X+ 4
On applying R, = R, + R, + Ry, we get
LHS
X+ 442X+ 2X 2X+ X+ 4+ 2x 2x+ 2x+ x+ 4
— 2X X+ 4 2X
2x 2X X+ 4
5x+4 5x+4 5x+4
=| 2x X+ 4 2x (1)
2Xx 2X X+ 4
1 1 1| .
=(5x+ 4)|2x x+4 2% (1/2)

2X 2x  x+4
[ taking 5x + 4 common from Ry]
Now, on applying C, = C, — C;, we get
1 0 1
=5x+4)|2x 4-x 2x (1)
2x 0 4+ X

On expanding along C,, we get

1
=5x+4)(4- 1
Gt = 2x 4+Xx 0
=5x+4)(4-x(4+x-2x)
= (5x + 4) (4 - x)* =RHS (1/2)
Hence proved.
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26. Using properties of determinants, solve the
following for x.

Xx—2 2x—3 3x-4

X—4 2x—-9 3x-16|=0

x—8 2x —27 3x-064

All India 2011; HOTS

WU - 1
) Firstly, apply some operations and use|

* properties, so that when we expand the
| determinant, it is easy to simplify. *

Given determinant
X—2 2x-3 3x-4
X—4 2x -9 3x-16|=0
x—8 2x—-27 3x-—64

On applying R, — R, =R, and R, = R; —Ry,

we get
2 6 12
4 18 48 (1%2)
x—8 2x-27 3x-64
On taking common 2 from R, and R;, we get
1 3 6
2x2] 2 9 . 24 (1/2)
x—8 2x-27 3x—64
On applying R, = R, — 2R, we get
1 3 6
4, 0 3 12 (1)
x-8 2x-27 3x-64

On expanding along C;, we get
413(3x—-64) -12(2x~-27)
: +(x-8)3x%x12-3%x6)]=0
= 4[9x -~ 192 —24x + 324 +18 (x—8)]=0

= - 4[3x-12]1=0
= c Bx=12
x=4 (1)
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2'1. Using properties of determinants, solve the
following for x.

!a+x a-x a-X
la—x a+Xx aﬁxlzo

0-X @-X GFX|  Alindia2011
The given determinant equation is
a+x a-x a-—x
a-x a+x a-x|=0
a-x a-—-x a+tx
On applying C, = C; + C, + C;, we get
3a—-x a—x a-—xX
3a—-x a+x a—x|=0 (1)
33—x a-—-x a+x |
On taking 3a -~ x) common from C,, we get
1 a-x a-—xXx
Ba-x|1 a+x a-x|=0 (1/2)
1 a-x a+x
On applying R, > R, =Ry and Ry = Ry — R,

we get
1 a-—x a—Xx

3a—x 1|0 2x 0 (=0 (1%2)
0 0 2X

On expanding along C,, we get

Ba—-x-1 i =0
2X
— (3a—x)-2x-2x=0
= 4x*(3a-x =0
x=0,3a (1)
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28. Using properties of determinants, solve the
following for x.

ix+a X X |
X x+a X %=O
| & € X+0|  Alindia2011
The given determinant is
X+ a X X
X X+a x |=0
X X X+a

On applying C, = C; + C, + (5, we get

3x + a X X
3x + a X+ a x (=0 (1)
3x+ a X X+ a

On taking common (3x + a) from C,, we get

1 X X
Bx+a)|l X+ a x |=0 (1/2)
' 1 X X+ a

Now, on applying R,—R,-R, and

1 X X
B3x+a)|0 a 0]=0 (1'%2)
0 0 a

On expanding along C,, we get
B3x+a)(1-a-a=0
=5 a’(3x+a=0

R )
=73
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29. Prove, using properties of determmants

vtk oy y |
Y y +k y =K@y +Kk)
Y y  y+k

Foreign 2011

() F[rstly, apply R — R1 + Rz +R and then to tahel
L T ~common fromR, and then solve it. ]

________ SN

y+k 'y vy
Toprove,| v y+k vy =k @By +k

y y y+k

y +k y y
LHS=| vy y + k y
y y y +k

On applying R, = R; + R, + R;, we get
3y+k 3y+k 3y+k
LHS=| vy y + k y (1
y y y +k

On taking By + k) common from R;, we get
1 1 1

LHS=Q@y+k|y y+k y | (1/2)
¥ y y+k
Now, on applying C, = C, - C, and
C, - C, -(5, we get
0 0 1
LHS =@y +k |-k Kk y (1%)
0 -k y+k
On expanding along R;, we get
LHS = 3y + k) [1(k2)] -
=k* By + kK =RHS 1)

Hence proved.
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30. Prove, using properties of determinants

‘a—b+c 2a 20 ‘
- 2b b-c—a 2b i:(a+b+c)3.
i 2C 2C c—a—bi
| Foreign 2011
To prove,
a-b-c 2a 2a
2b b-c-a 2b
‘ 2c Zc c—-a-b
= (a+b+c)
a-b-c 2a 2a
LHS = 2b b-c-a 2b
26 2c c—-a-b
On applying R, = R, + R, + R;, we get
~ |la+b+c at+b+c a+b+c
LHS=| 2b  b-c-a 2b
2c 2¢ c—-a-b
(1

On taking (a + b + ¢) common from R, we get

LHS =(a+ b +c)|2b
_2(:
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1
2b

c—a->b

(1/2)
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Now, on applying C,— C,-C, and
C,—>C, -G, we get
0 0 1

=(a+b+9lb+c+a-(a+b+c) 2b
0 c+a+b c-a-b
(1%)
On taking (a + b + ¢) common from C,and C,,
both, we get
O O 1
LHS=(a+b+cy|1 -1 2b
0 1 c-a-b
On expanding along R,, we get
LHS =(a+ b +c)’ [1(1)]
=(a+b+c)=RHS (1)
Hence proved.
31. Prove, using properties of determinants

| x+y+2z2 X y |
I z y + 2+ 2x y
; z X z+x+2yi

=2(x+y+2°>

Foreign 2011; All India 2009C, 2008
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X+y+2z X _y

To prove, z y+Z +2x y
Z X Z+x+2y
=2(x+y+2z)
X+y+2z X y
LHS = z y+ 2z +2x y
z X Z+X+2y

On applying C, —» C, + C, + C;, we get

2X+2y+2z X y
LHS =|2x+2y+2z y+ 2z +2x y
2x+ 2y + 2z X Z+Xx+2y

(1

On taking 2(x +y + z) common from C,;, we

get
LHS =2 (x+y+ 2)
1 X y
1 y+2z+2x % (1/2)
1 X Z+X+2y
On applyingR, = R, — R;and Ry = Ry— R;, we
get
1 X y
LHS =2(x+y+2)|0 y+Zz+xX 0
0 0 Z+ Xty
(1%)
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On taking common (x + y + z) from R, and Rs,
both, we get

1T x vy
LHS=2(X+Y+Z)3 O 1 O
O O 1

On expanding along C, , we get
LHS=2 (x+y+ z)’[1(1-0) =0 + 0]
=2 (x+y+ 2> =RHS (1)
Hence proved.
32. Prove, using properties of determinants
a’+1 ab ac
ab  b*+1  bc |=l+a’+b’+c
ca cb c?+1

All India 2011C; Foreign 2009
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To prove,

at+1 ab ac
ab b2+1 bc |=1+a?+b*+c?
ca cb  c?+1
a?+1 ab ac
LHS=| ab b?+1  bc
i cb  c?+1

On applying R, = 1 R, R, = %Rz and
a

Ry — 1 R,, we get
c

g b ¢
a 1
LHS=abc| a b+—5 C (1)
pP el
C

On applying C,— aC, C,—bC, and
C; — ¢G4, we get

i a’+1 b? c?
LHS = a_bﬁ a2 b2+1 2 a)
a2 b2  c?+1

On applying C, » C; + C, + C3, we get

Tedi® gel? e b? c?
LHS =|1+ a2+ b%?+c® b*+1 2
1+a? +b* +c? b2  c?+1

=(1+at+b*+cH|1  bP+1 ez (1

[taking (1+ a’ + b? + ¢?) common from C;]
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On applying R, > R, — R, and R; - R; — R,

we get
1 b* ¢?
LHS=@+a*+b%+chHlo 1 0]@1/2)
0 0 1

On expanding along C,, we get
LHS = (1+ a” + b* + c*) [1(1- 0)]

=1+ a% + b% +c? (1/2)
= RHS Hence proved.
33. Prove that
(b +c)? a’ a’
1 h? € +a)? b? |=2abcla +b+c)*.
| ¢ 2 (a+b)?

Delhi 2010; All India 2010C
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To prove,| b? (c +a) b?

LHS

(b +c)? a? a’

c? c* {asB)*

=2abc(a+ b +c)’

(b+c)? a? a’
b?> (a+c)* b?
c? c?  (a+b)?

On applyingC, > C, - C,and C; —» G5 ~ (4,
we get

LHS

Il

b+c) a?-b+c)? a*-(b +c)?
b? (a+c)®-b? 0
c? 0 (a + b)* - c?

b+c)? (@+b+c)la-b-c)
b* (a+c+b)a+c—b)
c? 0

(@a+b+c)a-b-c)
0 (11%%)
(a+b+c)@a+b-c)

Fox? —y? =(x—y) (x+y)]

On taking(a + b + ¢) common from C, and C;,
we get

LHS =(a + b + ¢)?
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(b+d? a-b-c a-b-c
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c* 0 a+b-c
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On applying R, = R, — (R, + R;), we get
LHS = (a + b +¢)?

2bc -2c -2b
b* a+c=b 0 (1/2)
c? 0 a+b-c

On applying CZI - C, + % Cy

C;— G +1C1, we get
C

2bc 0 0
LHS=(a+b+0)?| b2 a+c  b?/c [(D
¢ c¥b a+b
On expanding along R, we get |
LHS =(a+ b +¢)*[2bc(a* + ab
+ ac+ bc— bc)]
=(a+b+c)>[2bc (@* + ab + ac)]
=(a+b+c)*-2abcla+b+c)
=2abc (a + b +c)* =RHS (1)
Hence proved.
34. Using properties of determinants, prove that

1+ x 1 1 |
| 1 1+y 1 §=xyz+xy+yz+zx.
1 1 147

All India 2009, 2008
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T+x 1 1
Toprove,| 1 1+y 1
1 1 1+z

= XyZ + Xy +yzZ + zX

1+ x 1 1
LHS =| 1 1+y T
1T 1 1+ z

On dividing R, by x, R, by y and R; by z and
multiplying the determinant by xyz, we get

1 1 1
el =
X X X
1
LHS = xyz ! l+1 - (1)
¥ ¥ y
L R P
Zz Z =
On applying R, & R, + R, + R;, we get
1 1 1 T 1 1 T 1 1
+—4—+— T+—+—+—1+—+—+—
X y zZ Xy z Xy Z
1 1 1
= Xyz — — <41 o
y y y
l _1 l+1
z z Z

(1)
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On taking (1 + il + 1 + l] common from R,,
% || 2

f L1 R
we get LHS =xyz |1+ -+ —+ —
% v &

1 L E At
1y (/y)+1 1y (1/2)
g W2 1/ z)+1

On applyingC, » C, - Cyand C3 > (3 - C,,

we get
1 0 0
LHS = (xyz +yz+zx+xy)[i/y 1 0| (1)
i A0 AN

=(xyz + xy +yz + zx) [1(1- 0)]

[ expanding along R, ]

=Xyz + Xy +yz + zx =RHS (1/2)

Hence proved.
! 1 1+p 1+p+q |

35. Provethati2 3+2p 1+43p+29|=1
'3 6+3p 1+6p+3q]
All India 2009
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1 1+p 1+p+gq }
Toprove, |2 3+2p 1+3p+2q |=1
3 6+3p 1+6p+3g l
1 1+p 1+p+q
LHS =|2 3+2p 1+3p+2q
3 6+3p 1+6p+3q
On applying R, = R, — 2R;, Ry = R; — 3R, we
get
1 1+p 1-Fp+q
LHS =|0 1 p-1 (1%)
0 3 3p-2| |

Now, on 2xpanding along C,, we get

1 p-1
LHS =1x
3 3p-2
=1[Bp —2) - 3p - 3)] (1%)
=3p-2-3p+3=1 (1)
= RHS Hence proved.
36. Using properties of determinants, prove that
1+a%-b®  2ab -2b i
2 1-a’+b° 20
2b 20 1-g*=b*
=(1+a’+b*° Delhi2009,2008
To prove,
jta” — 5 2ab -2b
2ab 1= a%4 b> 2a
2b ~2a 1-a? - b?

=1+ a’+b?’

Get More Learning Materials Here : & m @) www.studentbro.in



1+ a% = b? 2ab -2b
LHS = 2ab  1-a’+b? 2a
2b g PP

On applying C; = C; — bC; and
C,— C, +aC;, we get

1+ a% + b? 0
LHS = 0 1+ a% + b?
b(+a%+b?) -a(l+a’+b?
-2b
2a (1%)
1—a’ —b*
On taking (1+ a* + b% common from C, and
C,, we get
1 0 -2b
LHS=(+a’+b%)*|0 1 2a (1)

b —-a 1-a’-b?
On expanding along R,, we get
LHS = (1+ a2+ b2 x[1(1—a% - b* +2a%)

~2b(0-b)]
—(1+a?+ b3 +a’+bd)
=(1+a’ +b?*’ =RHS (1%)
Hence proved.
. a b ¢ |

3%7. Provethatla-b b-¢c c-a
b+c C+a a+bI

=a’+b> +¢> —3abc.  pelhi 2009
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a b C
Toprove,la—-b b-c c-—a
b+c c+a a+b
=a’ + b*+c’ —3abc
a b C
IHS=|a-b b-Cc <c-—a
b+c <c+a a+b

On applying C; — C, + C, + (3, we get

a+b+c b C
LHS =| 0 b-c c-—a
2(a+b+c) c+a a+b

1 b c

=(a+b+c)|0 b-c c—-al| )
2 c+a a+b

[~ taking (a + b + ¢) common from C]
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On applying R; — Ry — 2R,, we get

LHS=(a+ b +¢)
1 b C

0 b~c C-a
0 c+a-2b a+b-2

On expanding along C,, we get

b-c c—a
LHS=(a+ b +c)-1
( c+a-2b a+b*2C‘
(1%)
On applying R, = R, + 2R,, we get
b — _
LHS=tabb Eop [T - =7
a-c b-a

=(a+b+c)[(b-c)b-a)—-(a-c)(c - a)]
=(a+b+c)[(b?—ab - bc + ac)
#(2% + c*= 2cq))

—(a+b+c)@*+b%+c?-ab-hbc-ca

=a% + b% + ¢ = 3abc =RHS (1%)
Hence proved.

38. Showthat, ifx# y # zand
X x° 1+x3i '
yi 14y !=O,then1+xyz=0.

2 3 ’
sk 27 |
'z z £ Delhi 2008C; HOTS

(V8]

Get More Learning Materials Here : & m @) www.studentbro.in



:‘Q FirstIy, apply propertles of determlnants in LHS:
| and reduce it into simplest form. Then, equate the
lowest term to zero and use the given fact that
X# y#2zto get the deslred result |

e o o o

st e A b b

X X J1%x
Given,|y y?> 1+y |=0andxzy=#z
¥ 2% e
The given determinant can be written as
Sl alll R AR
y ¥ A&y ¥y [=00112)
il izl i Z |z 7
¥ 2T 1 ® |
=5 y y2 Tz (1 ¥ )'/2 =0
z | z= | 1|l =1 | l=*

[taking x, y and z common from R;, R, and R;,

respectively in second determinant]

(1/2)

On applying C, <> C; in first determinant,

we get
x 1 X

—ly 1. y*|+xyz
z 1 =z

get
1 2
Gy ¥
1 z z?
1 X x2
=5 1 y2
1 4 7%

1 x x?
1y v
1 z 7?2

+ XyZ

(1+ xyz) =

Now, on applying R, = R, — R, and

R, = R2 R3, we get
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0 X=y X' =y

0 y—2 y2—22
: 2

1+ xyz)=0
1 Z z

0 x-y x-y(x+y
= (1+xyz)|0 y-z {y-2)y+2)|=0

1 Z 22

On taking (x — y) common from R, and (y — z)
from R,, we get

0 T x+vy
I+xyz2)(x-y)ly—2)|0 1 y+z|=0
1 z 22

(1%)
On expanding along C,, we get -
(I+xyz)(x—y)ly—z)[IX(y+2) - (x+y)]=0
= (I+xyz)(x—-y(y-2){(z-x=0

= Either 1+ xyz =0
or X—y=y—-z=z-x=0
= N=y =z
But this is contradiction as given that
XEY#Z
1+ xyz =0 (1)

Hence proved.
39. Using properties of determinants, prove that
2y y-z-x 2y |
‘ 2z 2z z—x—y‘:(x+y+z)3.
| x=y=2z | 2x 2x |
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| 2y  y-z-x 2y |
LHS:| 2z 2z zhx—y’
| x~y~2z 2% 2x |
On applying R; — R, + R, + R,, we get
| x+y+z x+y+z x+y+2z]
LHS=I 2z 27 z—x——y'
Ix=y-z . 2x 2x |
On taking (x + y + z) common from R,, we get
| 1 1 1T
LHs=u+y+a, 27 2z z—x—ﬂ
| x-y-z 2x 2x |

(1)
On applyingC, - C, -C,, C; > C; - C,, we

get
Eillllle 0
LHS:(x+y+z)f 2z Mk
&—ywz X+y+2z
kil
- x+y+2)1(1)
X+y+2z

On taking (x +y + z) common from C, and Cj,
both, we get

ANl 0 0]
uﬁzu+y+zﬁ| 270 —ﬂ )
| B=p=2 1 1]
=(x+y+2’[O0+10]
=(x+y+2z)’=RHS (1
Hence proved.
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Inverse of a Matrix andApplication of
Determinants and Matrix

Previous Years Examination Questions

6 Marks Questions

1. Two schools P and Q want to award their
selected students on the values of discipline,
politeness and punctuality. The school P
wants to award ¥ x each, Tyeach and z
each for the three respective values to 3, 2
and 1 students respectively with a total
award money of ¥1000. School Q wants to

spend T 1500 to award its 4, 1 and

3 students on the respective values (by giving
the same award money to the three values
as before). If the total amount of award for
one prize on each value is ¥ 600, using
matrices, find the award money for each
value. .
Apart from the above three values, suggest
one more value for awards. |

Value Based Question; Delhi 2014
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-2 -1 3] [-2 -1 5
adj(A=[-1 2 -1 =[-1 2 -5
5 -5 -5 3 -1 -5

Then, A™' = " (adj A)

| Al

=2 =1 35 2 1 -5
=-J§-—12-5=%1-25
T3 -1 -5 -3 1 5

(1)
Now, the solution of given system is given by

X=A"B
X 2 1 -5][1000
Slyl=2) 1 =2 s|l1s00
2| 2|3 1 || e00
2000 +1500 — 3000 500
=21 1000 - 3000 + 3000 | = ! {1000
> 123000 +1500 + 3000| > |1500
X 100
=5 y|=1{200 (1)
z| {300

Get More Learning Materials Here : &

On comparing corresponding elements, we
getx =100,y =200 and z =300

Honesty is one more value which is also
considered for the award. (1)

2. Two schools A and B want to award their
selected students on the values of sincerity,
truthfulness and helpfulness. The school A
wants to award ¥ x each, T yeach and 7z
each for the three respective values of 3, 2
and 1 students, respectively with a total
award money of ¥ 1600. School B wants to
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spend ¥ 2300 to award its 4, 1and 3
students on the respective values (by giving
the same award money to the three values
as before). If the total amount of award for
one prize on each value is ¥ 900, using
matrices, find the award money for each
value. Apart from these three values, suggest
one more value which should be considered
for award. All India 2014; Value Based Question

Let the amount awarded to the students on th
values of sincerity, truthfulness an
helpfulness be T x, ¥ y and T z, respectively
Then, according to the question,

3x+ 2y +z =1600

4x+y+3z =2300

and X+y+z =900
This system of equations can be written a
AX = B, where
ERVERI %] (1600
A=|4 1 3| x=|y|landB=|2300
1.0 i Z | 900
3 2 ] _ d
Here,|A|=|4 1 3
T 1 1

=3(1-3)-2(4-3)+1{4-1)
=3(-2) -2 +13)=-6-2+3

=—8+3=-5=%0 (M
Thus, A is non-singular matrix.
- A7 exists.

Cofactors of | A | are

A11=(—1)H1|1 3|=(1)(—2>:—

|1

A12=(—1)”2\ | - M=-1
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1
m3=vn”ﬂ4 =1 3)=3
|11

o l2 1
A =_12+1| (=DM =-=1
=1 EE (=1
Aﬂ=e4ﬁ+23 -me=2
11|
2+33 2| 1
Ayy = (=1) ; 1I( } (1)

2 1
Ay=t4ﬁ”l1 -6 =5

3

3 1!
A =~1“2| =(-1N(6B)=-5
32 ( ) |4 3|
- . 3 2
|4 1]
2 -1 3" [-2 -1 5
adj(A)=|-1 2 -1f=|-1 2 -5
5 -5 =5 3 -1 -5
~2 ~1 5
Then, A '=——| -1 2 -5
3 -1 =5
41 .
[ A =—ad;(A)]
|Al
2 1 -5
=% 1 -2 5 1)
-3 1 5

Now, given system has a unique solution
given by

X=A"B
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X 2 1 =51]1600|
1 -2 51]2300
z =3 1 5| 900

L

[ 3200 + 2300 — 4500

= 1 1600 — 4600 + 4500
) | —4800 + 2300 + 4500
(1000 200
— 1 1500|=1300
> 2000 400
X 200
= yl=]300
4 400

On comparing the corresponding elements,
we get

x =200,y =300, z = 400 (1)
Hence, the amount of money for each value
sincerity, truthfulness are helpfulness are

¥ 200, T 300 and T 400, respectively. (1)
Apart from these three values, punctuality
should be considered for the award. (1)
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3. Two schools P and Q want to award their
selected students on the values of tolerance,
kindness and leadership. The school P wants
to award ¥ x each, ¥ y each and T z each for
the three respective values to 3, 2and 1
students respectively with a total award
money of ¥ 2200. School Q wants to spend
T 3100 to award its 4, 1 and 3 students on
the respective values (by giving the same
award money to the three values as school
P). If the total amount of award for one prize
on each value is ¥ 1200, using matrices, find
the award money for each value.

Apart from these three values, suggest one
more value which should be considered for
award. Foreign 2014; Value Based Question

Let the amount awarded to the students on the
values of Tolerance, kindness and leadership
be Z x, ¥ yand T z respectively, then according
to the question,

3x+2y+z=2200

4x +y +3z =3100

x+y+z=1200
This system of equations can be written as
AX = B where
2200
1 . X=1y andB— 3100 (1)
1200
3 2 1
Here,|A|=14 1 3
T 1 1
=3(1-3-24-3+14-1) (1)
=-6-2+3
=—5#0

So, A is non-singular and its inverse exists.
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Now, cofactors of | A{ are
Ap=(=N?01-3==-2 -
A= @-3)=-1
Az=-10*@-1=3
Ay=1P2-1)=-1
Apy=E=10*"3-1=2
Ayy=(-1°"(3-2)=-1
Ay==1*6-1=5
Ap=1>09-49=-5

Ap=(-1° 3-8 =-5 (1)
| > 23 3T I[~2 -1 5
~adi(A=] -1 2 -1 =f-1 2 -5
5 -5 -5 3 =1 =5
9. =1 B§
Then,A”zJ——(ade):—L -1 2 -5
| =13 4 5
2. 1 =5
=4 B & (1)
-3 1 5
Now, the solution of given system is given by
X=A"B
[ x ] (2 1 -=5]f2200
— y =% 1 =2 5 ({3100
£ -3 5 |[1200
[ x| (1500] [300]
= y = 112000 =400 (1)
lz 5_2500 500

On comparing the corresponding elements,
we get x =300,y =400 and z =600

Apart from these three values, sincerity
should be considered for the award. (1
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4. A total amount of ¥ 7000 is deposited in
three different savings bank accounts with

1
annual interest rates of 5%, 8% and 8 E%

respectively. The total annual interest from
these three accounts is ¥ 550, Equal

amounts have been deposited in the 5% and
8% savings accounts. Find the amount
deposited in each of the three accounts, with
the help of matrices. Delhi 2014C

Let¥ x, Tyand Iz be invested in saving accounts

attherate of 5%, 8% and8 % %, respectively.

Then, the system of equations is

X+y+z=7000 cwoll)
5Xx 8y 17z
+ +

and =550
100 100 200

= 10x+16y+17z =110000 ...41)
and x—-y=0 .. (iii)
This system of equation can be written as
AX =B

1 T 1 1 X
where, A=|10 16 17}, X=]|y

1 -1 0 Z

7000
and B=[110000

0

T 1 1
Now, |A|=[10 16 17 (1)

i &4 B
= |A|=1(0+17) =10 -17)+1(-10 - 16)

=174+17-26=8 #0 (1
. A7 exists.
Now, cofactors of | A | are
16 17
AH=(—1)2| ) ﬂ'=1(0+17)=17

Get More Learning Materials Here : & m @) www.studentbro.in



ikl

10 17
A, =1 =-10-17)=17
12=0=17 : D ( )

10 16
Ay =(=1* ; 1:1(—-10—16)=-—26
11
Ay =(-1° =-10+1)=-1
1 y 0| ©+1)
11
Ay =(=1* o|710-1=-1
1 1
Ay = (= 1) |=—1(_1~1)=2
1 =1
1 1
Ay = (=1 =117 -16) =1
31 = 16 7‘ { )
1o
A = (=1)° ==117-10)=~7
3 10 17| .
1 1
Agy = (—1)° =116 -10)=6 (1)
- 10 16
17 17 =26]° [17 =1- 1
Ladj(A)=|-1 =1 2 | =l17 -1 -7
1 -7 6 26 2 6
N 17 =1 1
Then, A“zaj:A)zé— 17 =1 =71 (1)
Al -26 2 6
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The solution of given system is given by

X=A"-B -
'x] [17 -1 1]] 7000
= |yl=ad 17 = 7110000
4 0 -26 2 6| O
(x| [ 9000 x| [1125
— |yl=1]9000 |=|y|=|1125]
2| ®|38000] |z] [4750

On comparing the corresponding elements,
we get x=1125,y=1125, z = 4750.

Hence, the amount deposited in each type of
account is ¥1125, ¥1125 and 4750,
respectively. (1)

5. Two schools, P and @, want to award their
selected students for the values of sincerity,
truthfulness and hard work at the rate of
¥ x, Ty and X z for each respective value per
student. School P awards its 2,3and 4
students on the above respective values with
a total total prize money of ¥ 4600. School Q
wants to award its 3, 2 and 3 students on the
respective values with a total award money
of T 4100. If the total amount of award
money for one prize on each value is ¥ 1500,
using matrices find the award money for
each value. Suggest one other value which
the school can consider for awarding the
students. All India 2014C; Value Based Question
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Let the amount awarded to the students on the
values of sincerity, truthfulness and hard work
be ¥ x, T yand ¥ z respectively, then according
to question |
2x + 3y + 4z = 4600
3x+2y+3z=4100
Xx+y+2z=1500
This system of equations can be written as
AX = B, where '

2 3 4 B 4600
A=13 2 3| X=|ylandB=]4100| (1)
1T 1 1 Z 1500
2 3 4
Here, |A|=(3 2 3
1T 1 1

=22-3-33-3+43-2)
=—-2-0+4=2%0 (1)

So, A is non-singular and its inverse exists.

Now, cofactors of | A | are
An=E=1022-3=-1
A,=(=1’3-3=0
As==1"3-2 =1
,%fw—nh3—@=1
Ap==102-4=
Cpa=(=17(2-3)=1
Ay =(=1*09-8)=1
Ap=(=1°6-12)=6
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Then,A"=i(a\djﬂ)=l 0 -2 6| M
Al < 1 1 =5

Now, the solution of given system is given by

X=A"B

%] , —1 1 1][4600
= |V =E 0 -2 6 ({4100

LZN ] 1 1 -5 _1 500

¢ ; 1000 (x| [500
=> y =5 800 = |y|=1400

z| “[1200 z| |600
On comparing the corresponding elements,
we get x = 500, y = 400 and z = 600. (1)
Apart from these three values, punctuality
should be considered for the award. (1)
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6. Two institutions decided to award their
employees for the three values of
resourcefulness, competence and
determination in the form of prizes at the rate
of T x, Ty and T z respectively per person. The
first institution decided to award respectively
4, 3 and 2 employees with a total prize money
of ¥ 37000 and the second institution decided
to award respectively 5, 3 and 4 employees

~ with a total prize money of ¥ 47000. If all the
three prizes per person together amount to
12000, then using matrix method, find the
values of x, y and z. What values are described
in this question?
Delhi 2013C; Value Based Question
Given, two institutions decided to award their
employees for the three values of
resourcefulness, competence and
determination in the form of prizes at the rate
of Zx, Ty and ¥ z, respectively.
Then, according to the given condition,

4x + 3y + 2z =37000
5x + 3y + 4z = 47000

and x+y+z=12000 (1)

The system of equations can be written in
matrix form as

4 3 2| |x 37000
5 3 4||y|=|47000
1T 1 1(|z 12000
i.e. AX=B, where (i)
4 3 2 37000 X
A=|5 3 4}|,B=[{47000{andX=|y| (1)
1T 1 1 12000 z

Now, (A|=43-4-36-4+25-3
= —4-3+4=-3%0
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So, A is non-singular and its inverse exists.
Now, cofactors of | A | are

3 4
Ay = (-1 =+(3-4)=-1
11
5 4 -
App = (=17 =—(5-4=-1
1 1
5 3
Az = (-1 =+(5-3=2
11
3 2
Ay = (=1 =-(3-2)=-1
11
4 2
Azzz{—nz”] |=Hé-2=2
4 3
A23=(—1J2+31 1‘=—(4—3)=—1

3 2
A31=(—»1)3”3 4|=+02-6)=6

4 2

A32=(-1)3+25 4|=—16-10=-6
4

A =0T =402 -15)= =300

-A11 A21 A31_ r-_"‘l = 6 j
A13 A23 A33_ 2 —1 | -3

b e =

- -1 -1 6]
Then, A-'=2dA_ 11 . 5 el
Al -3

2 -1 -3

Now, solution of Eq. (i) is given by X = A™'B
1 -1 -1 6 ][37000

g ] -1 2 1 2NNN
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LL | _JJLILUUUJ

[ -37000 — 47000 + 72000 |
= -1l 37000 + 94000 - 72000
4 | 74000 - 47000 — 36000 |
—12000] [x] [4000]
=-1{-15000{= |y |=|5000
3 | -9000 | |z| [3000

On comparing corresponding elements,
we get |
x = 4000, y = 5000 and z = 3000 (1)

The value described in the question are
resourcefulness, competence and
determination. (1)

7. Aschool wants to award its students for the
values of honesty, regularity and hard work with
a total cash award of ¥ 6000. Three times the
award money for hard work added to that given
for honesty, amounts to ¥ 11000. The award
money given for honesty and hard work

together is double the one given for regularity.
Represent the above situation algebraically and
find the award money for each value, using
matrix method. Apart from these values,
namely, honesty, reqularity and hard work,
suggest one more value which the school must
include for award.

Value Based Question; Delhi 2013

3 {;? Consider x, y and z are the award of honesty,%

* regularity and hard work and form the system of |
equations. Then, write them in matrix form as
AX =B. Now, the SOIUtIOI'I is given by X=A"'8,.
put the values of A™!,X and B and calculate the
required values

Let award for honesty X
Award for regularity =y

szl svmpea o v Beevae b ossalls = _
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dna dawdra 10r nara work = < 72
According to first condition,
x+y+z =6000
According to second condition,
- 3z+x=11000
According to third condition,
X+2z =2y

Now, the above equations can be rewritten in
standard form of linear equations as

x+y+z = 6000, sl
x+0y+3z=11000 (i)
and Xx=-2y+z=0 L) (1)
We can represent these equations using
matrices as
1T 1 1|[x 6000
T 0 3||ly|=[11000
T -2 1|z 0
i.e. AX=B,
1T 1 1 X 6000
where, A=|1 0 3|, X=]|y| B=|11000
1 -2 1 b 0
and its solution is given by
X=A"B ..(iv)
T 1 1
Now, |A|=|1 0 3
1 -2 1
=10 +6)-11-3)+1(-2 - 0)
=6+2-2=6+#0 (n
. A™! exists, because A is a non-singular
matrix.
Now, cofactors of | A|are
A== 0 1=+m+m=+6
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Then, A™' = s
|A]

Now, X =A"B =

|

Get More Learning Materials Here : &

1
6

(adj) =

36000 -33000+0 |
12000+0-0

=+0-1=-1

A23 = _3 0 3

(1)

—12 0

N | —a

6 -3
2 0 =2
~1 0

-2 3
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®|-12000 +33000 -0

1 3000 500
='E 12000 | = {2000
“121000| |3500

x] [ 500
= X=|y|=]2000
z| |3500

On comparing, we get
x =500, y = 2000 and z = 3500
Hence, award for honesty =¥ 500
Award for regularity =% 2000
and award for hard work = 3500  (1%) -

The school must include punctuality for
award. (1/2)

8. The management committee of a residential
colony decided to award some of its
members (say x) for honesty, some (say y)
for helping others and some others (say 2)
for supervising the workers to keep the
colony neat and clean. The sum of all the
awardees is 12. Three times the sum of
awardees for cooperation and supervision
added to two times the number of awardees
for honesty is 33. If the sum of the number
of awardees for honesty and supervision is
twice the number of awardees for helping
others, using matrix method, find the
number of awardees of each category. Apart
from these values, namely, honesty,
cooperation and supervision, suggest one
more value which the management of the
colony must include for awards.

Value Based Question; All India 2013
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Given,
Number of members for honesty = x
Number of members for helping others =y

and number of members for supervising the
workers to keep the colony neat and
clean =z

Now, by first condition,
| X+y+z=12 ... (i)
By second condition, |
2x+3y+2)=33

= 2x+3y+3z =33 (1)
and by third condition,
(x+z)=2y -
— x—2y+z=0 (i)
.. System of equations becomes
X+y+z=12

2x+3y+3z =33

and X=2y+z=0 (1)

In matrix form, it can be written as

AX=B = X=A"B ..V
111
where, matrix A=12 3 3

h1 -2 1 ‘
X 12
X=|y|and B=|33 |
Z | O

T 1 1]
Now, |A|=]|2 3 3

1 =2 1

=13+6) - 12 -3) +1(-4-3)

=9+1-7=10-7=3+0 )
So, A™! exists.
Cofactors of | A | are
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3 3
A11=(—1)1+1 l=3+6=9
-2 1
2 3
Ay = (—1)1*2 =2-3=
1 1
2 3
Az = (=13 =-4-3=-7
1 1
A, = (=121 =142=-3
2 19 )
11
Agy = (=122 =1-1=0
22 ) 11
1 1
A,q = (=1)2+3 =-2-1=3
= 1 -2
1 1]
Ay = (-1 =3-3=0
31 3 3
i | -
Agy = (12 =3-2=—1
32 = (=1) 5 3
1 1
Ay = (=1)°*3 5 ‘:3—-2:1

C=[Ay Ay Axnl=(-3 0 3|
A31 A32 A33 0 ~1 1

9 -3 0
Now, adj(A)=C" =[1 0 -1
- & 1]
4 (A 9 -3 0
Then,A1:a]()=l 1 0 -1 (172
|A| 3
~F 3 1

Now, from Eq. (iv), we have
X=A"B

9 -3 01M2
x=211 o —-1ll33
S |
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|—7/ 3 1J|_UJ

108 -99 9 3

L =1l2]=|4

3 ~84+99 P 15 5
X 3
=5 X=|y| =14
z 5

On comparing corresponding elements, we
get

x=3, y=4 and z=5 (1%2)
The management of the colony must include
the bravery award for some of its members.
Because in this category, we appreciate the
brave members of the colony for their bravery
and make aware the other members (men,
women and children) of the colony. (1)

9. Using matrices, solve the following system of
equations.

X—y+22=7
3x+4y—-52=-5
and 2x—-y+3z=12 Delhi 2012
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() Given, system of equations can be written in
* matrix form AX=B. So firstly, determine the'
cofactors of A and then determine A~! and then'

~ usetherelation X = A™18,to get the values of x, y
and z. -

Given, system of is equations are

X—y+2z=7
3x+4y-5z=-5
and 2x—-y+3z=12
In matrix form, it can be written as
X=AB=X=A""B L) (D)
where,
1T -1 2 X 7
A=|3 4 -5|,X=|ylandB=|-5
2 -1 3 z 12
Now, |A|[=1(12-5)+1(9+10)+2(-3-8)
=1N+109) +2 (-11) (D
=74+19-22=4
=  |A|#0, hence A~ exists.

Now, cofactors of | A | are

-5
Aqyq = (=1)? 3!:1(12—5)=7
| 3 -5
Ads =) =—19+10)=-19
12 =(=1) 9 3. )
3 4
Ay = (-1)* =1(-3-8)=-11
13 = 9 1 ( )
-1 2
=-—-13 :_1(_3+2)=]
D
A,y = (=1)* }=1(3-—4)“-=—1
3
1 -1
5 - 1(_ =
Ay =(-1) 3 _1\— 1(=1+2)
5 ..\4|_1 2l71n: oy _ 7
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Ay =1—1) =10 -0 — I
31 |4 "51

1 25— =11
3 5|

Ay = (—1)° 1 ”1]=1(4+3)= 7
3 4 .
_AH A12 A13 !
adj(A) =1Ay A Axn
LA31 Asy Az
7 =38 —TT
O T
-3 11 7J
" 7 1 -3
=1-19 -1 11 (1%)
-1 -1 7
Then, A™' = adj (A)
' | Al
7 1 -3
o Al=ll-19 -1 1 (1/2)
4 -1 -1 7
On putting the value of X, A~"and B in Eq. (i),
we get
X | B ; 1 =3[ 7
y L T T (1
(Z 4_—11 ~1 7_ 12
[ X 49 -5 —36 8] [2
= |y M 133454132]=1] 4]=|1
4 4
E: —-77+5 +84 12 3

On comparing corresponding elements,
we get

x=2, y=1land.z =3 (1)
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10. Using matrices, solve the following system of
linear equations.

X+y—-z=3
2x+3y+2=10
and - 3x=-y-7z=1 All India 2012
Given system of equations is
X+y—-z=32x+3y+z=10
and 3x-y-7z=1
In matrix form, it can be written as

AX=B = X=A"B () (1)
where,
1 1 -1 X 3
A=|2 3 11,X=|yland B=|[10
3 -1 -7] . z 1
Now, |A|=1(=21+1)-1(-14-3) -1(-2-9)
=1(=20) = 1(=17) = 1(=11) (1)
=-20+17+11=8
— | A] # 0, hence unique solution exists.
Cofactors of | A | are
31
A= (1) =1(=21+1)=—-20
n=C0 0 )
g
A, = (-1 =-1(-14-3)=17
2=y
2 3
Ay = 1) =1(-2-9)=-11
13 ( ) % =
1 -1
A, = (-1 =—1(-7-1)=8
21 =(=1) r _7‘
Ay, = (=1 T=1(-7+3=-4
. 1 1
3 T
AR
Azp = (=1) =1(1+3) =4
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"——I\I—I’L}'"‘*J

UPI

;I.—_1(3—z):1 (1%)

T

=l 8 -4 4| =| 17 -4 =3|(1)
4 -3 il =11 4 1
Then, A™' = adj{A)
' |Al
-20 8 4
= A":% 17 -4 -3 (1/2)
-1 4 1

Now, from Eq. (i), we have
-20 8 4 3

X =% 17 -4 3|10
-11 4 1 1
X -60 +80 + 4 24 3
=> y=% 51-40 -3 :% 81 =|1
z ~33+40 +1 8 1
On comparing: corresponding elements,
we get
x=3, y=1land z =1 ()]
1 2 1
11. IfA=[-1 1 1} thenfind A~ and hence
1 =3 1
solve the system of equations
X+2y+z=4
-x+y+2z=0
and x-3y+z=A4 Delhi 2012C
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Given, A= | -1 1 1

|Al=101+3) =2 (=1-1)+18 =1)
=4+4+2=10
| Al # 0, hence unique solution exists. (1)

Now, cofactors of | A | are

]
A;1=(—1)2 1 =1+3=4

-1 1
Ay =1 =—(-1-1) =2 .
12 = 1 11 ( )

-1 1
Az = (=1)* =3-1=2
: L |

2 1

11
Ay = (=1)* =1-1=0
w=t0]] ]

1 2
Az = (1) =-1(-3-2)=5
23 =17 __3| (

2 1
Ay = (-1)* " 11:2—1=1
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A3'I A32 A33
4 2 21 [4 -5 1
=1-5 0 5| =2 0 =2|1%)
1 -2 3] |2 5 3

Now, A™' = 1 adj (A)
|A]

4 -5 1
Al=112 0 o (1/2)
19 2 5 3
Given system of equations, can be written as
AX =B
where,
1 2 1 4 X
A=[-1 1 1|, B={0 |andX= |y [(1)
1 -3 1 4 z
- [4 -5 1] [4
X=A"B=_"12 0o -2{|o
| & 2 5 3|[4
X 16+0+ 4 20] [2
=y =il 8+0+(—8)'=T—:-)- 01=10
z 8+0+ 12 20 |2
(1
On comparing corresponding elements,
we get
x=2,y=0andz =2 (1)
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& 4 4
12. Determine the product of[-7 1 3

5 -3 -1
1. -1 1
1" -2 -2|and then use to soive the
2 1 3 _
system of equations
X—-y+2=4
. Xx=2y-2z=9
and 2x +y + 3z = 1. Delhi 2012C; HOTS

(} Firstly, find the product of given matrices and

* then pre-multiply both sides of the product by
. A7 and obtain A-L Then, by using A and
| concept of matrix method, find the values of x, y

and z.
(-4 4 4 1T -1 1
Let B=|-7 1 3landA=|1 -2 =2
5 -3 -1 2 1 3

W BA=|-7 1 3|1 -2 =2
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—4+4+8 4-8+4 -4-8+12
~7+1+6 7-2+3 —7—2+9
_5m3—2 -5+4+6-1 5+6-3
8 0 O 10 0
=0 8 0|=8|0 1 0|=8/ (1%)
0 0 8 0 0 1

= BA=8/= B(AA ) =8IA"'
[multiplying both sides by A™]
= B=8A"" [-AA™ =1]
“ =& 4 4]
ity ¢ (1
%l g 3 4

Given system of equations can be written in
matrix form as

AX=C =X=A""C &)
where,
1T -1 1 4 X
A=|1 -2 =2|,C=|9|andX =]y
3 1 3 1 z
(1/2)
—4 4 4]|[4
x=1l-7 1. 3|lo
8_5 -3 1|1 |
x| [-16+36+4 24] [ 3
= |y =% ~28+9+3 =% -16|=|~2
z | 20-27-1 | 8] -1

(1)
On comparing corresponding elements,
we get

x=3,y=-2andz =-1 (1)
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1 2 -3

13. Find A™', whereA={2 3 2 | Hence, solve

3 -3 -4
the system of equations,
X+2y ~3z= ~4
2X +3y +21=2
and 3x -3y — 4z =11.

All India 2012C, 2010, 2008

1 2 -3
Given, A= |2 3 2
3 -3 -4
|A|=1-12+6)-2(-8-6)-3(-6-9)
. =—-6+28+45=67 (1)
= | A| #0, hence unique solution exists.

(1/2)
Now, cofactors of | A | are

Ay =(=1)° _; _il:-——12+6=—6
A = =1 ,23 _2l=am (-8 -6) =14
A13=(—1)4§ _§l=—6—9=-15
A, = (1) e jl=— (-8-9)=17
Agy = (=1* ; :i =(-4+9) =5
Ay =(=1)° 31 _i =—(-3-6)=9
Agy = (=1 i _j =(4+9)=13
Ay = (=1)° 21 ";’ --(2+6)=-8

)
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1
Ay = (=1)° l=(3—4)=—1
- T
Al A A
adj (A) = Az Ay  Axp
LAB»I A32 A33
-6 14 ~15]
=117 5 9 (1)
(13 -8 -1
" -6 17 13]
=l 14 5 -8
=15 8
Now, A™' = e adj (A)
| Al
& 1% 13
A= Ll sx 5 -8 (1/2)
67
15 9 -1

Given system of equations can be written in
matrix form as
AX=B = X=A"B

where,
1 2 -3 | —4 X
A=l2 3 2|, B=| 2 |andX= |y [(D

3 -3 -4 11 Z
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e 17 13[4

X=A"B=— | 14 5 -8|| 2
b7 -15 9 —1/1 11
24+34+143
=L—56+10—88
+60 +18 — 11
X 201 3
=y y=i -134(=|-2 (1)
z 67 1

On comparing corresponding elements,
we get

x=3,y=-2and z =1 §))

14. Using matrix method, solve the following
system of equations.

2 3 10
—+—+—=4
X y Z
£“_6_+_[.5_=1
X y z
and E—’-+-ff;—--—-2£=2,x,y,zz:r&()
X y z Delhi 2011
Since, | Al # 0, so unique solution exists.
Now, cofactors of | A | are
-6 5
A, =(=1)? =1(120 — 45) = 75
il 9 -20 )
4 5
A, = (=17 [=—1~80—30=110
2 6 —20 ( )
4 -6
A= (-1 9‘=1(36+36)=72
3 10|
A =i=1P = —1(-60 — 90) =150
21 =(1) 9 “20} ( ] =15
| 2 10|
Ay =(=1)* =1(-40 - 60) = — 100
2 6 20 |
| a |
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Ay =(=1)° ;‘:-1(18—18)=0
3 10
A= 1) =1(15 + 60) = 75
n=t1?| 2 Sy |
2 10
Asr = (=1)° =—1(10 - 40) =30
37 = (=1) p 5' (
2 3|
Az = (1) A ’=1(—12—12)=—24
- T
AH A12 AI3
adj (A) = Ay Ay Al
Ay Az Agg

]
.
Ui
Q

I
ey
o
o
o

=1110 =100 30 (1)
72 0 -24 |
Then A"——Eiqj(—m
| Al

1 /5 150 75

=1—2% 110  -100 301(1/2)
. 0 -24

On putting the values X, A™" and B
in Eq. (ii), we get

u 75 150 75 1|4
Vv 31—516_6 110 =100 30 |1
W 72 0 -=24||2
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300 +150 +150
2_1_"6 440 - 100 + 60
1299 1288 + 0 - 48
u 600
= - 12100 B
w h240
On comparing corresponding elements,
we get *
600 400 240
U= ——— , v= — (1)
1200 1200 1200
u—l,v=-andw=-1-
2 5
1 1
But —=y,—=vand —=w
X y z
1111 1
= —=—,—=—and —=—
x 2 vy 3 v -
x=2,y=3andz=5 (1)
15. Using matrices, solve the following system of
equations.
Lx +3y +2z =60
X+2y+3z2=45
and 6x+2y +3z2=70 Allindia 2011
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The given system of equations can be written
in matrix form as

AX =B -
| 43 2 60 X
where, A=|1 2 3|B=}45|and X=|y
6 2 3 70 y4
Its solution is given by
X=A"B (i)
where, Al = A0} (A (1
| Al
- 2 3 |1 3 1 2
Now, | A|=4X -3 X +2 X I
2 3 6 3 6 2|

=46-6)-33-18)+2(2-12) (1
=40)-3(-15)+2(-100=0+45-20
=25
= | Al#0, hence unique solution exists. (1)
Now, cofactors of | A | are

2 3
Ay =(=1)° 3‘=1(6-6)=:0
1 3
Ar =(~1)3 =-13-18)=-1(-15)=15
12 =(=1) 6 3‘ (. ) (-15)
1 2
Ay =14 2‘=1(2-12)=1(—10)z-10
3 9 o
Ay = (=1) , !=—1(9a-4):—1(:>):—~:»
4 2|
A,, =(-1* =112 -12)=0
22 = 6 3|
14 3]
- (-1}’ =—18-18)=-1(-10) =10
Ay =(=1) ; 2‘ ( ) (—10)
13 2
A= (=14 ‘=194=1(5):5
5 ).\2 3 ( )
4

s[4 2] _
A, =11 Ti=-102-2=-110)=-10
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0 15 -10
={-5 0 10
I 5 =10 5
"0 -5 5
=| 15 0 -10 (1%2)
-10 10 5
| 0 -5 5
Then, a1 =20 _ 11 45 ¢ 10
A = -10 10 5
(1/2)
From Eq. (i), we have
X o -5 5|[e0
vl=| 15 0o -10]|45
z £ -10 10 51170
0 —225 + 350 125]
_ 1| 900+0-700 |=--|200
25 -600 + 450 + 350 a3 200
X 5
= yl=18
Z 8
On comparing corresponding elements,
we get ‘
x=5y=8and z =8 (1
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16. Using matrices, solve the following system of

equations.
X+2y+2z2=7
x+3z2=11
~and 2x-3y=1

All India 2011; Delhi 2008C

The given system of equations can be written in
matrix form as AX =B

where, i o o
1 2 1 P
A=]1 0 3|,B=(11{and X =]y
2 =3 0 1 2 |
Its solution is given by
X=A"B L) (D)
Now,
|A|=1x 0 3‘—-2x h3 +1><|1 0‘
-3 0 2 0 2 -3
=10+9) -2 (0 —-6)+1(-3~-0) |
=9+12-3=18

= | A|#0, hence unique solution exists. (1)
Now, cofactors of | A | are

0 3
Ay =(—1)2 0‘:1(0+9)=9
1 3 '
Arr = (1) =—10-6)=—-1(-6)=6
12 = (=1) ) O‘ ( ) (—6)
1 0
A =—14 =1—3—0 "—‘—3
=Et _3! (-3-0)
2 1
Ay = (1) 0|:-1(0+3):—1{3):—3
' 1 1
A, =(-1)? =10-2)=1(-2)=-2
99 =(=T1) 5 0' ( ) =1(-2)
.
Alrx = (1)
3 =(=1) 9 H3|
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=—1(=3-4=-1(-7=7

2 1
Ay = (-1)* 5 =16-0)=16)=6
s|1 1
Az = (=1) =-13=-10)==-12) =2
1 3
1 2
Ay =(-1%] " |=10-2)=1(-2) = -2
10
T
At A A
g ad] (A)= A21 Azz A23
A31 A32 A33
9 6 3 [9 -3 &6
=|-3 -2 7l =] 6 -2 -2 (1%)
6 -2 -2] |[-3 7 =2
9 -3 6
.A1=—l--adj(A)=-1— 6 -2 =2
| Al 18
-3 7 =2
(1/2)
From Eq. (i), we have
[ X ; 9 -3 6|7
_Z -3 F -2 _1
[ %] 1'63—33+6" ; 36| [2]
i |-21+77-2] 54 |3

‘On comparing corresponding elements,

x=2. yv=Tand z =3.
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17. Using matrices, solve the following system of
equations.
X+2y-3z=-4
2x+3y+2z=2
and 3x-3y—4z=11_ Allindia2011,2008

The given system of equations can be wrltten
in matrix form as AX =8B,

(1 +2 =F -4 X
where A=|2 3 2[B=| 2|andX=]|y
3 -8 4| |41 &4

Its solution is givenby, X=A"B  ..() (1)
Now, | A|=1(-12+6)-2(-8 —6) — 3(—6 - 9)
=1(-6) — 2(-14) — 3(-15)

=—-6+28+45=67 |
= | A|#0, henee unique solution exists. (1)
Now, cofactors of | A | are

3 2
Ay =(=1)? =1(-12 +6) = —
n=E2 = )
2 2
A= (=17 =18 ~6
12 =01 3 _4| (— )
=—1(-14) =14
2 3
Az =(=1* =1(-6 — 9)
13 3 __3l
=1(=15)=—-15
2 -3
Arp=(=1) " == T8 =9
n=C0) _4| (
=—1(=17)=17
1 =3
A, =(-1* =1(-4+9)=15)=5
= 3 —4|
1 2
Asr = (—1)° ~3 =6
5 =17 _3l (~-3-6)
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4|2 _ .
A31:(——1). ., |T1é+9=13
5|1 -3
Ap=(1° 0 1==12+6)
=-18)=-8
Agy = (=1)° 21 §\=1(3-4)
= M) ]
An An o Al
adj(A)=|Ay; Ay Ap
AEH A32 A33
b | sl
=17 5 9
13 -8 1
[ -6 17 13
= 14 5 -8 (1%)
-15 9 -1
-6 17 13
Al =t 1(A)-l 14 5 -8
Al 67
~15 -1

X -6 17 13][-4

y =é 14 5 =8| 2 (1)

2] -15 9 —1f[ 11

E§ 24+ 34+ 143
= |y =-(;—7- -56 +10 — 88

iz | 60 +18 11

201 3
=1 | 134]=] -2
67 67 1
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un comparing corresponaing eiements,

we get
= x=3,y==2and z =1 (1)
MM 14 g2 @ 1
18. Useproduct|/0 2 -3{l 9 2 -3
3 -2 4ff 6 1 =2
to solve the system of equations
X—-y+2z=1
2y—-3z=1
and 3x — 2y + 4z = 2 HOTS; Foreign 2011
T -1 2 -2 0 1
let A=|0 2 -3|landC=| 9 2 -3
3 -2 4 6 1 -2
T -1 2(|-2 O 1
Now, AC =|0 2 =3/l 9 2 -3
3 -2 411 6 T -2
[ -2~94+12 0-2+2 1+3-4
=| 0+18-18 0+4-3 0-6+6
-6-18+24 0-4+4 3+6-8
(1 0 O
=10 1T 0 (1%%)
0 0 1
= AC =1
Now, on pre-multiplying both sides by A~
we get
ATAC = AT
= IC=A"
[- A-TA=1 and A=A}
= C=A" (1
-2 0 1
A"=C=[9 2 —3}‘ (1/2)
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|6 1 -2

Now, given system of equations can be

written as
AX =B
1 -1 2 X 1
where, A={0 2 3,X=¥ yland B=| 1
3 -2 4 Z 2
The solution of system of equation is given by
X=A"B
= X=CB [- A™1 = C](1)
'x] [-2 0 1|[1
= vl=l 9 2 -=3]||1 1)
z) | 6 1 -2f[2
'x] [-2+0+2] [0
= vl=| 9+2-6 |=]|5
|Z] | 6+1—4 3

On comparing corresponding elements,

we get
x=0,y=5and z=3 (1)
; 2 -1 1
19. IfA=|{3 0 -1],thenfindA™
2 6 0
Using A7, solve the following system of
equations
2X~-y+z2=-3
3x—2=0
and 2X+6y—-2=2 All India 2011C
2 -1 1
Given, A=1{3 0 -1
2 6 O

Now, |A|=2(0+6)+1(0+2)+1(18-0)
=2(6) +1(2) +1(18)
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=12+4+2+18=32

= | A|# 0, hence unique solution exists.
(1)
Now, cofactors of | A | are
0 -1
Ay =(=1)? |=1(0+6)=6
0
3 -1
Apyeil—1) =—1(0 + 2
12 =(=1) 5 0| ( )
=-12)=-2
3 0
A =il 15t =1(18 - 0)
2= 6\
=1(18) =18
A, =(-1)° =l 1(0 - 6)
21 6 0
=—1(-6)=6
2 1
A, = (-1 =10-2)=-2
22 2 0 )
2 -1
Ase=(=1)° =-1012+2)=-14
23 = ( ) g ( )
1 3
A= =1 =11-0)=1
31 ) 0 _1‘ ( )
g 7] .
Ay = (=1)° =-1(=2-3)=5
3 -1
-
A =(=101" =10 +3)=3
33 3 0 ( )
- +T
A A Ap
adj(A) =1Ay  Ap Ay
_ABI As; A33_
6 -2 18]
=6 -2 -14 (1%2)
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6 6 1
=|=2 -2 5 (1)
18 -14 3
6 6 1
A"=§12— -2 -2 5 (1/2)
18 -14 3

Now, given system of equation can be
written as Ax =B

2 -1 1 X
where, A=(3 0 -1} X=|y
2 6 0 4
-3
and B=| 0
2
The solution of system of equation is given by
X=A"B
X 6 6 1[-3
yzé -2 -2 5| 0] (M
Z 18 -14 31| 2
~18+0+2]  [-16] [-1/2
=l 6-0+10 =-—1— 16|=| 1/2
21 5a-0+6] 7|8 -3/2

On comparing corresponding elements,
we get

2 1)

1 1
X=——,y=—andz = -
3775
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1 -2 1
20. IfA=|0 -1 1| then find A™* and

2 0 -3
hence solve the following system of
equations
x-2y+2=0
-y +z2=-2

and 2x—-3z=10 Allindia2011C

(1 =2 1

Given,A=|0 -1 1
2 0 -3

Now,|A|=13-0)+2(0-2)+1(0 +2)
=10 +2(=2)+12)=3-4+2=1
= | A|# 0, hence unique solution exists. (1)
Now, cofactors of | A | are
A==123-0=1x3=3
A==’ 0-2)=-1x-2=2
A== 0+2)=1x2=2
Ap==1’6-0=-1x6=-6
Ap=1*(-3-2)=1x-5=-5
Ap==1"0+4)=-1x4=-4
,«1\3I D=2+ =1x-1=-1
-1’ 1-0)=-1x1=—1
(=1 (-1+0)=1x = 1=—1
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3 2 2] [3 -6 -1
=l-6 -5 -4|=[2 -5 -1]@%)
-1 -1 - |2 -4 - |
(3 -6 -1
~AT=]2 -5 -1 (1/2)
2 -4 -
[here, |[A]=1]
Now, given system of equations can be witten
as
AX =B
1 =2 [ X
where, A=|0 -1 1, X=|y
2 0 =3 Z
0
and B=|-2
10
whose solution is given by
X=A"B
3 -6 -1|[ o
= yi=l2 -5 -1]|-2
z] |2 = -1 10
(0+12-10
=|0+10-10 4))
0+ 8~10
| [ 2
— yl=
z h—-2

On comparing corresponding elements,
we get

x=2,y=0andz=-2 (1)
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IR SRR | 7 AR B -
21, iA=12 1 3landB8=i-4 1 3|,

3 R S | wolf LLLID LIS
then find AB and hence solve system of
equations

x-2y =10
2X+y+32=8

and 2y+z2=7 Delhi 2011C
Given, )

(1 -2 0 7 2 -6
A=|2 1 3land B=|-2 1 -3

o -2 1 [~ 2 5
Firstly, we find product AB and then use it to
find inverse A™". (1

1 -2 0|l 7 2 -6

Now, AB={2 1 3|2 1 -3
10 -2 1|4 2 5
7+4-0 2-2+40 -6+6+0
=114~-2-12 4+1+6 -12-3+15
0+4-4 0-2+2 O0+6+5

11 O 0

=y AB=[0 11 O0O=111 (1%)
0 0O 11

= AB =11/

On pre-multiplying both sides of Eq. (i) by A™,

we get
AAB=11A"1 = IB=11A""
[~A 'A=land A" 1= A"

= B=11A"" [-/1B=H]
= A’1=l-8
11
{ 7 2 —6]
o a2l 1 3 (1%)
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" 2 s

Now, given system of equations can be written

as AX =B _
1 -2 0 X 10
where, A={2 1 3, X=|y |andB=| 8
0 -2 1 z 7
whose solution is given by X = A™'B.
7 2 -6(|10
= J’(=l -2 1 =3|| 8 (1)
L -4 2 5 7
70+16 — 42 44| | 4
=1—1i _20+8-21|=—|-33|=|-3

-40+16 + 35 i 11 1

On comparing corresponding elements, we get

x=4y=-3and z =1. (1)
3 -4 2 .
22. IfA=|2 3 5 ,the'n find A"* and hence
1 0 1

solve the following system of equations
3x-b4y+2z=-1

| 2x+3y+5z2=7
and X+2=2 Delhi 2011C
[3 -4 2]
Given, A={2 3 5
T 0 1

Now, | A|=33-0)+ 42 - 5) + 20 - 3
=@X3)+(-4x3)+2x-3
=9-12-6=9-18=-9

=>| A|# 0, hence unique solution exists. (1)

Now, cofactors of | A | are

A;==023-0)=1x3=3
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Ap=-1P2-5=-1x-3=3
A=E0*0-3=1x-3=-3
Ap=(=1(-4-0)=-1x—-4=4
Ap=E=0*3-2)=1x1=1

Ap =1’ 0+4=-1x4==-4
Ay =(-1* (=20 -6) =1x - 26 = — 26
Ap=(-1°(15-4)=-1x11=-11
A3 =(-1°(9+8) =1x17=17

[—A” A12 A13-T
adj(A)=|Ay; Ay Ay

=| 4 1 -4 (1%)

=! 3 1 =11 (1

—
—

Al=__] 3 1 =17 (1/2)
-3 -4 17

qu, given system of equations can be
rritten as AX = B, where

(3 i 2 [ X ] 1]
\=12 3 5[ X=|y|andB=| 7

10 1 |z 2
‘hose solution is given by X = A™'B

[ x [ 3 4 -26][-1

1
y=—§ 3 T <114 7 (1)
2 | -3 -4 171 2 |

Get More Learning Materials Here : & m @) www.studentbro.in



-3 +28 — 52 27
— y=—9l ~3+7 =22 =—9—1— -18
z | 3-28+34 9

.

—1 It

_1_.

On  comparing corresponding  elements,

Weget
x=3,y=2and z=-1 )
8 -4 1]
23. IFA={10 0 6|, thenfind A" and
8 1 6
hence solve the following system of
equations
8x—-4y+2=5
10x+6z=4
and 8x+y+6z= -

2 Allindia 2010C
Do same as Que. 22.

| 1 -6 25 -24
Ans.A“=1— -12 40 -38
10 -40 40

1
andx=1, =“—,Z=—1
y=1 }
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1 -1 0 2 2 -4
24. IfA=|2 3 4landB=|-4 2 4,
o 1 2 2 -1 5

then find AB. Use this to solve the system of

equations
Xx—y=3 '
2x+3y+4z=17}a

and y+2z=7 All India 2010C

Do same as Que. 21.
[Ans. AB=6land x=2,y=-1 7z = 4]

3 z 1
25. IfA=[4 -1 2| thenfind A1 Hence,
7 3 -3 |
solve the following system of equations
3x+2y+2=6
Lx—y+2z=5
and /x+3y—-3z2=7 Delhi 2010C
Do same as Que. 22.
-3 9 5
Ans. A= 1126 _16 2
62
5 5 =11
landx=1y=12z=1 )

26. Using matrices, solve system of linear

equations
X+y+z=6
X+2z2=7
and Ix+y+2=12 All India 2009

Do same as Que. 17 .
[Ans.x =3,y =1and z = 2]
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271, Solve the following system of equations, by
using matrix method.

3x-2y+3z=8
2x+y-z=1
and Lx -3y +2z=4 Foreign 2009
Do same as Que. 17.

[Ans. x =1y =2 and z = 3]
28. Using matrices, solve the following system of

equations
X+y+z=1
X=2y+32=2
and x—=3y+5z=3  AllIndia 2009C

Do same as Que. 17.

[Ans. x=—1~,y=0andz=l:|.
2 2

29. Using matrices, solve the following system of
equations |

8x+4y+3z=18.
2x+y+z=5

and X+2y+2z=5
All India 2009C

Do same as Que. 17.
[Ans. x =1 y=1and z = 2]

30. Using matrices, solve the following system of

equations
X+y—-2=3
2x+3y+2z=10
and 3x-y-7z=1 Delhi 2009C

Do same as Que. 17.
[Ans. x =3,y =1and z =1]
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31. Using matrices, solve the following system of

equations
2x+8y+5z=5
X+y+z=-2
and X+2y—2z2=2 Delhi 2009C

DQ same as Que. 17.
[Ans. x =-3,y=2and z = - 1]

32. Using matrices, solve the following system of

equations
X—-y+2z=1
2y -3z=1
and 3x=2y+4z2=2 All India 2008C

Do_ same as Que. 17.
[Ans. x=-3 y=2and z = -1]

33. Using matrices, solve the following system of

equations
2X+y+z=7
X—y—2=-4
and 3x+2y+z=10  Allindia 2008C

Do same as Que. 17.
[Ans.x=1y=2and z =3]
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