Inverse of a Matrix and Application
of Determinants & Matrix

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, Tyeachand Xz
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 ¥ 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~ =i(ade)

| A |
-2 -1 5 2 1 -5]
=l 2 sl 2 s
"Sm 3 -1 -5 5"—3 1 5

(1)

Now, the solution of given system is given by

X=A"B
[x] [ 2 1 =5][1000]
:y:-;— 1 -2 5[[1500
i -3 1 5]| 600
[ 2000 + 1500 — 3000 [ 500
=~51 1000 — 3000 + 3000 =% 1000
| -3000 + 1500 + 3000 | 1500
(x| [100]
— y|=]200 (1
z| |300

On comparing corresponding elements, we
get x =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 helpfuiness. The school A
wants to award ¥ x each, T yeach and z
each for the three respective values of 3, 2
and 1 students, respectively with a total
award money of ¥ 1600. School B wants to

czx
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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 ani
helpfulness be ¥ x, T 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 o
'3 2 1 X (1600
A=|4 1 3| x=|y|andB=]2300
111 |z | 900
g 2
Here, |A|=[4 1 3
T 1 1

=31-3-24-3)+1{4-1)
=3(-2) -2 +13)=-6—-2+3

=—8+3=-5%0 (1
Thus, A is non-singular matrix.
.. A" exists.

Cofactors of | A | are

1 3
An=(—1)”‘| 1l=u)(-2>:—

|1

..\1+7‘4 3'

i/ LT L B - 1
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2 -1 3" [-2 -1 5
adjtA=| -1 2 -1|=|-1 2 -5
5 -5 -5| | 3 -1 -5
2 -1 5
Then, A'=——| -1 2 -5
3 -1 -5
P
[A‘ﬁ“@
2 1 -5
=T ¥ =3 5 1)
5
3 1 5

Now, given system has a unique solution
given by

X=A"B
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X 2 1 =5([1600}|
1 -2 5112300
z =3 1 5] 900

.

[ 3200 + 2300 — 4500

_ 11 1600 - 4600 + 4500
7 | -4800 + 2300 + 4500
[1000] [200
- 111500{=|300
> 2000| | 400
x| [200
=3 y|=]300
Z 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

Z 200, T 300 and % 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 ¥ 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
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Let the amount awarded to the students on the
values of Tolerance, kindness and leadership
be Z x, ¥ yand ¥ 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
3 Z 1 X | 2200
A=|4 1 3| X=|ylandB=|3100 (1
11 1) | Z | 11200 |
3 2 1
Here,|A|=|4 1 3
1 1 1
=3(1-3-24-3)+14-1 (1
=-6-2+3
=—5#%0

So, A is non-singular and its inverse exists.
Now, cofactors of | A | are

Apg==1n20-3)=-2 -

A= @d-3=-1

A=0*(4-1=3

Ap=E=10>Q2-1)=-1

Ap=E=1D*3-1)=2

Ayy=(—173-2)=-1

Ay ==D*6-1=5

Ay =12 09-H=-5

Ay =(-1°(3-8)=-5 (1)
| [—2 21 BT [—2 =T 5
~adjA=] -1 2 1| =| -1 2 —51
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. =1 B
Then, A™ =—L(adj A)=—1* -1 2 -5
| h '3 -1 -5
2 1 =5
=14 B 5 (1)
-3 1 5
Now, the solution of given system is given by
X=A"B
K (2 1 =5]{2200]
=3 y =g— T =2 5113100
&4 -3 1 5 |[1200
[ x] (1500] [300]
= y - 12000 =400 (1)
.z . 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. (n

4. A total amount of ¥ 7000 is deposited in
three different savings bank accounts with

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

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
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Let¥ x, Ty and Tz be invested in saving accounts

atthe rate of 5%, 8% and 8 % %, respectively.

Then, the system of equations is
X+y+2z=7000 1)
5Xx 8y 17z
— -

and - =550
100 100 200
= 10x+16y+17z =110000 atH)
and x=-y=0 ...(iiN)
This system of equation can be written as
AX =B
(1 4 9] [x]
where, A=|10 16 17| X=|y
| 1 =1 @] |z
[ 7000 |
and B=|110000
L 0 =
(1 1 1]
Now, |A|=]10 16 17 (1)
|1 =1 O
= |A|l=10+17-10-17)+1(-10-16)
=17+17-26=8 #0 (1)
. A7 exists.
Now, cofactors of | A | are
Ay =(-17 L =10+17)=17
~1 0
A =1 110 107 =-10-17)=17
Ay =(-1° 110 16; =1(-10-16)=-26
Ay =7 1 1|=*1(0+1)=—1
-1 0

At xl
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|=10-1)=-1
0

1 1

5
Ap =17 _1|=—1(-—1-1)=2
Agp =(=1)* 116 17‘=1(17—16)=1
Ay =(=1)° 1 1|~-_—-1(17—10)=--7
10 17 .
Agy = (=1)° 1 1‘=1(16-—-10)=6 (1
- 10 16
A7 17 28] [17 =1- 17
LadjA)=]-1 =1 2 | =|17 -1 -7
1 -7 6] [-26 2 6
- fer =1 17
Then, A-'=2Y_1!.5 1 7| ()
Al 8;26 2 6|
The solution of given system is given by
X=A"-B L
'x] [17 -1 1][ 7000 |
= lyl=2l17 -1 -7{{110000
z 8_—26 2 o 0
'x]  [9000] [x] [1125]
= |y|=21]|9000 [=|y|=|1125] @
7 ® 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 T 4750,
respectively. (1)

czx

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



5. Two schools, P and Q, want to award their
selected students for the values of sincerity,
truthfulness and hard work at the rate of
¥ x, ¥ y and T 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 T z respectively, then according

to question
2x + 3y + 4z = 4600
3x+2y+3z =4100
x+y+z=1500
This system of equations can be written as

AX = B, where
2 3 4] % | (4600 |
A=|3 2 3| x=|y|landB={4100| (1)
| 1 1 1 Z | 1 500 |
2 3 4
Here, |A|=|3 2 3
1T 1 1

=22-3-33-3+43-2)
= Yo () fodk=2 0 (1)
So, A is non-singular and its inverse exists.
Now, cofactors of | A | are
Ap=E=17Q2-3=
Au—( 1’ 3-3)=
-10*3-2=1
-1 3-4=1
-1t R-49=-2
CB=4—nH2—$=1
Ay =(=17%09-8) =1
Ap=(=176-12)=6

4
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1 0 1 o
~adji(A=|1 -2 1| =0 -2 6
1 6 -5 1 1 =5

Thvan,,A"=i(ade)=1 0 -2 61
lA! < 1 1 =5

Now, the solution of given system is given by

X=A"B

%] -1 1 1 ][4600
= |y :—;— 0 -2 6 (|4100

z| "1 1 -5][1500

Ed 1000 [x] [500
=3 y =% 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)

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

Now, (A|=43-4-36-4+2(5-3)
=—4-3+4=-3%#0

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



So, Ais non-singular and its inverse exists.
Now, cofactors of | A | are

A1 1 =(—1)‘+1|3 e Y =
1 N |
5 4a -

gy B (——1)”2[ lz — (5 — a9 = —1
1 1

A13={—1)1+32j ?]=+(5—3)=2
3

Azq = (——1)2+1| = |= — A3 — 2y =
1 1

A.__—__-r_112+2|4 2I=_._r4__')1=')
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'.227‘ y

] T e

11

4 3
s = (=173 |:-—(4-3)=—1
|
4 2
Aq, = (=112 =—(16-10)= -6
32 5 4]
4 3
Ayz = (-1 =+(12-15)=-3(1)
5 3 -
-A‘H An  Asy -1 -1 6|
A1z Az Agg h2 1 -_3J
i (-1 -1 6]
Then, A-'=2dWAW_ 11 . 5 gl
Al -3
12 -1 -3
Now, solution of Eq. (i) is given by X = A™'B
-1 =1 6 |[37000]
xzﬁg -1 2 —6|{47000
2 -1 -3/{12000 |

[ —37000 — 47000 + 72000

-37000 + 94000 - 72000
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| 74000 — 47000 — 36000 |
—~12000] [x] [4000]
~15000| = |y |=]5000

| -9000 | |z] {3000
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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, regularity and hard work,
suggest one more value which the school must
include for award.

Value Based Question; Delhi 2013

) Consider x, y and 2 are the award of honesty,

* regularity and hard work and form the system of |
| equations. Then, write them in matrix form as!
e AX =B. Now, the solution 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
and award for hard work = ¥ z
According to first condition,
x+y+z =6000
According to second condition,
3z+x=11000
According to third condition,
X+2z=2y
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Now, the above equations can be rewritten in
standard form of linear equations as

x+y+z = 6000, ekl
x+0y+3z =11000 ..(ii)
and x=-2y+z=0 LD (1)
We can represent these equations using
matrices as
1 1 1|[x] [6000]
1 0 3 =11000
L1 -2 1d I ] 0 |
i.e. AX=B,
il 1 # (X | [ 6000 |
where, A=|1 0 3|,X=]y| B=|11000
_1 -2 1_J 2| 1 0 |
and its solution is given by
X=A"B ()
T 1 1
Now,|A|=|1 0 3
1 -2 1
=10 +6)-11-3)+1(-2 -0)
=6+2-2=6%#0 (1
. A™! exists, because A is a non-singular
matrix.
Now, cofactors of | A | are
3
Ay = (=1 1‘=+{0+6)=+6
13
A, =(=N""? |=-(1—3)zz
1 1
' 1 0
Ay = (=) =+(-2)=~2
13 1 _2
‘}4.1‘ 1 1| - ~
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1
Agy = (12| 1‘=+(1-1):0
Ay = (1" 1 _12‘=—(-—2—1)=3
Ay = (=1P*1 ; ; =+(3-0)=3
Ay = (=192 1 ; =—(3-1=-2
Ay, = (=17 1 ; =+0-1)=-1

A An As] [6 2 -2
Now, C=|A,; Ay, Apl|=|-3 0 3
A3 Ay Agg 3 -2 -1
(1

(6 -3 3]
~adj(A) =C' =2 0 -2
-2 3 -1
(6 -3 3]
Then,A“:i(adj)zl 2 0 =21 (1
Al 6_—2 3 -1

(6 -3 3 ][6000]
Now, X =A"'B =%. 2 0 =2|[(11000
-2 3 -1 0 |
[ 36000 -33000+0 |
12000+0-0

| —12000 +33000 -0

| =
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3000 | [ 500
=" 1112000 |= | 2000
5_21000_ 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 = 23500  (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 )
for helping others and some others (say z)
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 (1)
By second condition, |
2x+3(y+2z)=33
2x+3y+3z =33
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)
1 1 1]
where, matrix A={2 3 3

1 -2 1
[ x| 121
X=|ylandB=]|33
_Z_J FO_
1 1 1]
Now, |A|=[2 3 3
(1 =2 1

=13+6) -12-3) + 1(-4-3)
=94+1-7=10-7=3%0
So, A7 exists.

(1

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



Cofactors of | A | are

3 3
Ay = (=1 =3+6=9
11 2 1
2 3
Ay = (=112 ‘=2—3:1
1 1
1
2 3
Az = (—-1)13 =-4-3=-7
2 1 2
1 1
Ayy = (=1)2H1 =1+2 =~
2 =19 | 3
11
Agy = (=1)*+2 =1-1=0 -
11
1 1
Ayy = (-1)2*3 =-2-1=
< 1 -2 3
1 1]
Agy = (=1 =3-3=0
. 3 3
11 :
Az = (=1P+2 =3-2=-
32 2 3 1
1T 1
Ayz = (=133 =3-2=
33 2 3
’—A‘I 1 ATZ AIB_ i 9 1 _7—
C=1Ay Ay Axl=1-3 0 3@
(A Ay Az [0 T 1
(9 -3 0]
Now, adj(A)=C" =1 0 -1
=7 F 1]
g 1o =2 9
4 a
Then, AT=Z02 _21 g o0 1| @)
Al 3
-7 3 1
Now, from Eq. (iv), we -have
Y — A 1R
Get More Learning Materials Here : & m @&\ www.studentbro.in



A Tt B 1 Lrs

(9 -3 0[12]
x=2l1 .0 -1[33
3_-7 3 1][0]
(108 —99] (9] [3]
=1 12 (=] 121=]4
3 3
-84+99| " |15| |[5]
Xl [3
=5 X=|y|=1|4
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. &)
9. Using matrices, solve the following system of
equations.
X—y+2z=7
3x+4y—52=-5
and 2x—y+3z=12 Delhi 2012
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() Civen, 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™ 8,to getthevalues 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) (1)
where,
[1 -1 2] i [ 7]
A=|3 4 -5|,X=|ylandB=|-5
|2 3d |Z ..12_
Now, [A|=1(12——5}+1(9+10)+2(—3—8)
=17 +1019) +2 (-11) )]
=7419-22=4
= |A|#0, hence A~ exists.
Now, cofactors of | A | are
Ay =(-1)2 _3!=1(12—5)=7
- 3 -5
Ay = (-1 =-19+10)=-19
2=C10 3. )
3 4
A3 = (-1)* =1(-3-8)=-11
13 _— ( )
-1 2
=__‘|3 :—1(—3+2)=1
1 2
4 —1(3 = 4) = —
Ay =(=1) 3}—1(3 4) =1
5 = =—1(-1+2)=-1
A23=(#1) 9 _1_
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| = %)

Agq = (=1)* _; _§\=1(5 -8)=-3
Ay = (7'1)5 ; _ﬁ \=- 1(-5-6)=11
gl 1 =1
Azy =(-1) 5 4]:1(4+3}=7
A A2 Auﬂ
adj(A) ={Ay  An  Ax
LA31 Az A33_
7 =19 —4d]
-1 - _1J
| -3 11 7
7 1 3]
=[-19 -1 11 (1%%)
L =11 =1 7
Then, A~ zlfal
|A
7 1T -3
= Al=dlig -1 T (1/2)
4 | —11 —1 7]
On putting the value of X, A~ and B in Eq. (i),
we get -
x1 [ 7 1 =3[ 7
y =l -19 -1 111 {-=5 (1
'Z | 4_—11 ~1 7] 112 |
[ x] 49 -5 —36 | 8] [2]
=|y =l —-133+5+132 =l 4= 1
4 4
| Z | | —77+5 +84 12| |3
P R = o= e ~avencrnAandina alamante
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uUn  Compdarilyg LUHLISOPULIUILNE  CIohicing,
we get

x=2, y=1and.z =3 (1)

10. Using matrices, solve the following system of

linear equations.

X+y—2=3
2x+3y+2=10

and 3x-y-7z2=1 All India 2012

Given system of equations is
Xx+y—z=3;2x+3y+z=10

and 3x-y-7z=1
In matrix form, it can be written as

AX=B = X=ATB .01
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
— | Al # 0, hence unique solution exists.
Cofactors of | A | are
3 1
Ayp = (=1)2 =1(-21+1)=-20
n=E00 J‘
2 1
A, = (1) =-1(-14-3) =17
12 =1 -
2 3
Ay = (1) 3 1=1(—2—-*9)=—11

1 -1
Ay = (=1 7»=—1(—7*~1)=8

1 i
Agy = (1) ) =1(-7+3)=-4

Ass =(-1)5| 1 1_}=-1(—1—3) =.4
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£ i ! 13 _‘I|

Ay = (=1)* ; _1‘=1(1+3}=4
Ay = (=1)° T \=_1(1+2)=—3

2 1

6 1 1 1
Ay =11 3I=1(3—2)=1 (1%)

A A A

=| 8 -4 4| = 17 -4 =3|()
4 -3 il =11 4 1
Then, A™' = adi{A)
Al
[-20 8 4]
= A'=1| 17 4 -3 (1/2)
B_-H 4 1]

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

X:% 17 -4 -3 |10
-1 4 |

- =

X 1'_—60 +80 + 4] 24] [3
= y =E 51-40 -3 :E} 8| =
2 | |—-33+40 +1 8 1

On comparing corresponding elements,
we get
x=3, y=land z =1 C))
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—

1 2 1
11. IfA=[-1 1 1} thenfind A™ and hence

1 =3 1
solve tr]e system oﬁf equations
X+2y+z=4
-x+y+2=0
and x-3y+z=4 Delhi 2012C
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2 ]
Given, A= [-1 1 1
L1 =3 1
[Al=11+3)-2(-1-1)+138-1)
=4+4+2=10
= | A| #0, hence unique solution exists. (1)
Now, cofactors of | A | are
1
App = (=1)2 =1+3=4
11 _3 1
-1 1
1 1
-1 1
Az = (=1)* =3-1=2
’ -~
2 1
Ay = (-1) == (243)=-5
21 _3 1‘ ( )
1 1
A,y = (-1)* =1-1=0
w=t0]] ]
T 2
A :—]5 =—-1(~3- =
23 =(=1) 1 _3I ( 2)=5
2 1
Agp = (-1)* =2-1=1
-
1 1
Ay, =(-1)° ):—-(1+1)=-—2
-1 1
‘ 1 2
A33={"‘])6 ‘| 1l=1+2=3
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adj (A)

I
>
o
PN
N
>
(]
(¥ ]

1l
|
(@]
(=
[
b
o
I
)

(1%2)

- 4 1
Now, A™' = — adj(A)
|A

— ey

1 4 -5 1

Al=_—"12 0 -2 (1/2)
10

2 5 3

Given system of equations, can be written as
AX =8B

where,

A=]-1 T 1, B={0 jand X = [y [(1)

X 1’16+0+ 4 [20] [2
=1y e 8+0+(—8)'=1—:~5
Z *8+0+ 124 20 2

(M
On comparing corresponding elements,
we get

x=2,y=0andz =2 (1)
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12. Determine the productof{-7 1 3
5 -3 -1
A, =1 B ' —
1" -2 --2|and then use to solve the
_2 1 3 J E
system of equations
X=y+2=4
- Xx—=2y—-2z=9
and 2x + y + 3z = 1 Delhi 2012C; HOTS

i) Firstly, find the product of given matrices and

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

and z.
-4 4 4] [1 -1 1
Let B=|-7 1 3flandA=|1 -2 =2
| 5 -3 -1 2 1 3
-4 4 4|1 -1 1
“BA=[-7 1 3|1 -2 =2
L8 =3 A2 1 3

czx

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



—4+44+8 4-8+4 -4-8+12
| -Fels6. Fod43 =7-249
| 5-3-2 -5+6-1 5+6-3
8 0 O 1 0 O
-lo 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 4]
idetlez 1 3 (1
8l e 3

Given system of equations can be written in
matrix form as

AX=C =X=A"'C (1)
where,
1 -1 1 4 X
A=|1 -2 =2|,C=|9]|andX=]|y
2 1 3 1 Z
(1/2)
—4 4 4|4
x=-é 7 1 3|9
5 -3 -] |
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 —&
the syste'm of equations,
X+2y~-3z2= -4
2x+3y+2z=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
2 2 |
=(-1° =—(1) (-8-6) =14
2 3
Az = (=1 l=—6-9:-15
-3
A,y = (=1 o e
.
1T -3 :
=(-1* =(-4+9) =5
An=C0t
T 2
Ay =(-1)° =—(-3-6)=9
By 4
2 =3
= (-1)* =(4+9)=13
An =00 5 ‘*
o sl V Bl e eann
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e 21-—u-Tw— v
Ay = (=1 21 i =3-4=-1
Ay B Al
adj(A)={Ay; An  Ap
LA31 Ay A33_
b 14 ~15]
=117 5 9 (1)
13 -8 -]
Fel TF 13
-1 14 5 -8
-15 9 =1
Now, A~ = A adj (A)
|Al i
-6 17 13
al=llite 8 -8 (1/2)
N |

Given system of equations can be written in

matrix form as
AX=B = X=A'B

where, 1 10
(1 2 —3 [-4 X
A=l2 3 2| B=1| 2landX=|y |(D
L3 -3 -*44 i 11 | LZ |
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- -6 17 13] [-4]
X=A"B=—| 14 5 -8|| 2
67

-15 9 1| [ 1]

1 24+ 34 +143]

=—|-56+10 - 88

67

+60 +18 — 11}

X 1 [ 201] [ 3
- =—|-134|=(-2 1
y 67 (1

z | 67 |
On comparing corresponding elements,

we get

x=3,y=—2and z=1 (M

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

X y z
“.2.0_4
X y 1z
and §—+2-—-2—0—2xy,2¢0
X y z Delhi 2011
Since, | Al # 0, so unique solution exists.
Now, cofactors of | A | are
- 5
A =(=1)7 =1(120 — 45) = 75
1 9 -20 )
4 5
A, = (1)} =—1(-80-30)=110
2 6 —20 ( )
4 -6
Apg = —1)4‘ =1(36 + 36) = 72
13 = 6 9‘ (
3 10|
Ay = (=1 (=60 — 90) =150
9 -20
(2 10
A..=(-1 | =140 — A — 1NN
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ey — [V AV

4T e =20 T

2 3
Ay =(=1)° 9‘=—m8-1m=0
3 10
Ay = (=1)* =1(15 + 60) = 75
n=C00 ’ ( )
2 10
A32=(‘1}5 4 I=—1(10—4O)=30
2 3|
AH=&UG4 ’=u;u—1a=am
r U
AH A12 AT3
adj (A=A, Ay Alz
A31 A32 ABS

]
—
i
-

I
—_
o
o
o

75 150 75
=1110 =100 30 (1)
72 0 -24]
Then, A™' = adi{A)
| Al

75 150 75]
110 =100 30((1/2)
72 0 -24

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

m 75 150 75 1[4
| v 313%6'110 -100 30 |1
W | | 72 0 -24|2
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(300 +150 +150
440 -100 + 60
288 +0 — 48
u 600

11400

vi=
w 1200 240

L

o
1200

On comparing corresponding elements,
we get 4

600 400 240
y=——,v=—— ,w=—— (1)
200 1200 1200

=2,y=3andz =5 (1)

15. Using matrices, solve the following system of

equations.
4x +3y +2z2 =60
X+2y+3z=45
and 6x+2y +3z2=70 Alllndia 2011
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The given system of equations can be written
in matrix form as

AX =B q
| 4 3 7 (60
where, A=|1 2 3| B=|45|and X =y
L6 2 3_ -70_ ._Z_
Its solution is given by
X=A"B (i)
where, Al = a?;(/;\} 1

ow: ] Al 2 3 113 12]
=4X
| A 2 ‘6 6 2|

:4(6—6)—3(3-18)+2(2—12) (1)
=40) -3(~15)+2(-10)=0+45-20
=25
= | A|#0, hence unique solution exists. (1)
Now, cofactors of | A | are

+2><\

2 3
Ay = (=1)2 ‘:1(6-6}-:-
D,
1 3
A, = (=17 ; ‘:-1(3—13):-1(-15):15
1 2
Ay =(=1)* 6 ‘:1(2-12)=1(—10)=-
3 2. =
= ==19-4=-105)=-5
Ay = (=17 2 3|
14 3]
=(-1)° =-1(8 =18 =-1(=10) =10
Ay =17 | 2‘ (

|
A31=(—1)4E ‘;‘:1{94):1(5):
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4 2
A :—45‘, ’:—112—2=—11O =-10
32 =(=1) 13 ( ) (10)

4
3‘:1(8—3}35
2

47

0 15 -10
=|-5 0 10
I 5 =10 5d
[ 0 -5 5
=| 15 0 -10 (1'2)
-10 10 5
| 0 -5 5
Then, A7 =2dIA _ 11 45 o 10
A - -10 10 5
(1/2)
From Eq. (i), we have
X 0o -5 5]|[60
vl=| 15 0 -10{|45
Z & -10 10 51170
0 - 225 +350 125]
1| 900+0-700 |=--|200
> ~-600 + 450 + 350 22 200
X 5
— y{=18
Z 8
On comparing corresponding elements,
we get .
x=5y=8andz=8 (D
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16. Using matrices, solve the following system of

equations.
X+2y+z=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, _ o .
1 2 1 4
A=]1 0 3|,B=(11jandX=|y
2 =3 0 1 i |
Its solution is given by
X=A"B L) ()
Now,
|A|=1x 0 3‘-2>< b +1><|1 0‘
-3 0 2 0 2 -3
=100 +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
A, =(=1)2 =1(0+9 =9
n=E07 0‘ 0+9)
1 3 '
A, = (=1)° =—10-6)=—-1(-6)=6
10 =(=1) 5 0‘ ( ) (—6)
1 0
A =(-1? =1(-3-0)=-3
=t -3l (-3-0)
2 1
Ay = (=1 0|:-1(0+3):-1(3):—3
' 1 1
A, =(-1? =10-2)=1(-2)=-2
29 =(=1) 5 10 ( ) =1(=2)
11 2 |
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2 -3
==1(-3-H==-1(-7)=7

Agz = (1Y

2 1
Ay, = (-1)* =16-0)=1(6)=6
=0 3‘ (6 —0) =1(6)
Ay = (=1)° : ; =-13-1)=-1Q2)=-2
1 2
Ap=-1°1 T|=10-2)=1(-2)=
33 = (1) - ( ) =1(-2)

T
A A Agl

e adJ (A) = A21 A22 A23

9 6 -3 9 -3 6
=-3 -2 71 =1 6 =2 =2| (1%)
| 6 =2 =2] |3 4 =
_1' ; 9 -3 6
YA =TA adj(A) = 8[_(; —7; j]
(1/2)

From Eq. (i), we have

X 9 -3 6|[ 7

y] 118[6 -2 —2}11} (1

Z 3 7 =2 _1
X] 63-33+6 36] [2
y| =t | 42 =222 = o Lo 18} =]
z| 18 -21+77-2 18_54 3

‘On comparing corresponding elements,

x=2,y=1and z = 3. (1
17. Using matrices, solve the following system of
equations.
X+2y-32=-
2x+3y+2z=2

and 3x-3y—4z=11, Allindia 2011, 2008
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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, Allindia 2011, 2008

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

T 2 =3 -4 X
where A=12 3 2| B=| 2]andX=|y
3 -3 4 11 z

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, hence unique solution exists. (1)

Now, cofactors of |A| are
a 2

A= (=1)2 3 4 =1(-12 +6) = —
2 2
Ay = (1) " _4| —1(-8 - 6)
=-1(-14 =14
Ay =(-1* 2 m3|=1(—6——9)
=1(-15)=-15
Ay = (=1 _i :j|=—1(—8—
=—1(-17)=17
A22=(—1)4; :3|=1(—4+9)=1(5)=
Ags =(=1)° ; _§|=*u—3—-6)
=-1(-9)=9
2 -3
Agp = (-1)* 5" 3 =1(4+9)=13
1 -3
Ap=ED7 0 T |=-12+6)
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=-18)=-8
Agz = (—1)8 \=1(3-4)
=1(-1)=-1
Ay An o Al
adj(A)=]Ay; Ay Ap
A31 A32 A334
6 14 <15]
=117 5 9
13 -8 -1
-6 17 13
=l 14 5 -8 (1%)
-15 9 -1
[ -6 17 13
.-.A“=ﬁ-adj(A)=é 14 5 -8
-15 9 -1

From Eq. (i), we get

X -6 17 13][-4]
y-:l 14 5 -8 2 (1
V4 67_-15 9 1IN
ES (24 +34+143]
= |y = | _56+10-88
iz 67_60+18-11d
- 201] [ 3]
= | 134]=] -2
67b 67 | 1

On comparing corresponding elements,
we get

— SRS PR M hsmrd - 1 f4\
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— A=, y=—<Ldiiu £ =1 \)
M 4 #f-2 a1
18. Useproduct|f0 2 -3l 9 2 -3
- |3 =2 41 6 1 —'2_
to solve the system of equations
X—y+22=1
2y—-3z=1
and 3x — 2y + 4z = 2 HOTS; Foreign 2011
(1 -1 2] -2 0 1
let A=|10 2 -3|landC=| 9 2 -3
3 -2 4 | 6 1 =2
1 -1 2][-2 o 1
Now, AC =|0 2 =319 2 -3
|3 -2 4] 6 1 -2
[ -2~9+12 0-2+2 1+3-4]
=l 0+18-18 0+4-3 O0-6+6
[-6-18+24 0-4+4 3+6-8]
1 0 O]
=|0 1 0 (1%)
0o 0 1
=5 AC =] |
Now, on pre-multiplying both sides by A~
we get
ATAC = AT
=3 IC=A""
[ ATA=/ and A7I=A"]
=3 C=A" (1)
-2 0 1
A'=C=|l 9 2 -3 (1/2)
A 1 D

czx
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S
Now, given system of equations can be

written as
AX =B
1 -1 2 X 1
where, A=|{0 2 3,X=¥ ylandB=| 1
3 =2 4 id 2 |
The solution of system of equation is given by
X=A"B
= X =CB [ AT =C] (D)
'x] [-2 0  1|[1]
= yl=l 9 2 -3]||1 )
(z] | 6 1T -2{[2]
(x] [-2+0+2] [0
= yl=[9+2-6 [=|5
z] |L6+1—4 | |3

On comparing corresponding elements,

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

Now. [AI=2(0+6+10+D+1(18—= 0D
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1 " - ~ — ® LI N el 4

=2(6) +1(2) +1(18)

=12+2+18=32
= | Al # 0, hence unique solution exists.
(1)
Now, cofactors of | A | are
§] —
Ayp = (=1)2 O|:1(0+6}=6
3 -1
Ay = (1) =—1(0+2
12 =(=1) 5 0| ( )
==12)=~2
3 0
Az =(=1)* =118 -0
s=0*|2 o|-108-0
=1(18)=18
A= T Neti0-6)
21 6 0
=—1(-6)=6
Ap=E0*2 Y=10-2=-2
22 2 0 - -
2 -1
A,y =(-1)° =—112+2)=-14
23 =4 2 6 ( )
-1 1
Ay =(-1)* ‘:1(1-0):1
2 1 .
Ay = (=1)° =—-1(=2-3)=5
3 -1
I
Ay =-1%1"  |=10+3)=3
33 3 0 ( )
- ~T
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6 -2 18]
=6 -2 -14 (1%)
1 5 3
[ 6 6 1
=|=2 -2 5 (1)
18 -14 3
6 6 1
A"=§12— 2 =2 5| ap
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
y—é—Z 2 5|| o] M
Z 18 -14 311 2
-18 +0 +2] -16] [-1/2
-1l 6-0+10[=_| 16|=| 1/2
2| sa-0+6| %|-48 -3/2

On comparing corresponding elements,
we get

x:—l’y:landzz_i
2 2

(1)
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20. IfA={0 -1 1} then find A™* and

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

and 2x—3z=10 Allindia 2011C

(1 =2 1

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

Now, |A[=13-0)+2(0-2)+1(0 +2)
=13)+2(-2)+1(2)=3-4+2 =1
= |A|#0, hence unique solution exists. (1)
Now, cofactors of | A | are
Ay=C=1*3-0=1x3=3
A12— PO0-2=-1x~-2=2
D*0+2)=1x2=2
P6-0=-1x6=-6

lI

II

[

(~

(—
-D*(-3-2)=1x-5=-5
-1’0 +dH==1x4=-4
f=
(-
(=

D2+ =1x-1=-1
)P 1-0=-1x1=—1
1° ( 1+O)—'Ix—1——'l

An A A
coadj(A) =[Ay Ap Az

3 2 2T [3 -6 -i
- _6 -5 - ) 2 —5 -1 (2%)

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



-1 -1 -1 |2 -4
(3 -6 -1
~AT=[2 -5 -1 (1/2)
2 -4 -
[here, |Al=1]
Now, given system of equations can be witten
as
AX =B
1 =2 1 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][ 0
= yl=l2 -5 -1||-2
z| |12 -4 -l 10
(0+12-10
=10+10-10 (1
0+ 8-10
[x] | 2
=X yl=| O
z _—-2

On comparing corresponding elements,
we get

x=2,y=0andz=-2 (1)
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Y AN 101 00N B
AL, HA=12 1 3landB=l-2 1 -3

i S | -4 2 5
then find AB and hence solve system of
equations

x—-2y =10
2Xx+y+32=8

and 2y+z=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{{ 7 2 -6
Now, AB=|2 1 3||-2 1 -3
o -2 144 2 5
7+4-0 2-2+0 -6+6+0
={14-2-12 4+1+6 -12-3+15
0+4-4 0-2+2 0+6+5

11 O 0

— AB=|0 11 O0}=11 (1%)
0 0 11

=3 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 =B]
= A"zl-B
11

.
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: 7 2 ~6
T -2 1 -3 - (1%)
-4 2 5

= Al =

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
0o -2 1 V4 7
whose solution is given by X = A™B.
7 2 -6/|10
— X=l -2 1 -=3|| 8 (1)
L -4 2 511 7
70+16 — 42 44| | 4
=1—1i _20+8-21|=—+|-33|=|-3

]
-40+16 + 35 L 11 1

On comparing corresponding elements, we get

x=4,y=-3and z =1 (1)
=g 2 - |
29 1fA=|2 3 5/, thenfind A and hence
A & O

solve the following system of equations
3x—4y+2z=-1

| 2x+3y+5z2=7
and X+z2=2 Delhi 2011C
3 —4 2
Given, A={2 3 5
10 1

Now,IAI=3(3—O)+4(2-5)+2(0-3)
=@BX3IP+(-4x3)+2x-13)
=90-12-6= 9—18-—9

—A' AI-‘-n l\ﬂ“r’-n . d- - - -.—.' el T _l PR
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=7 | ¥ v, nHElLe uiligue soiuuon exists. (n)

Now, cofactors of | A | are
Ap=(=1*3-0=1x3=3
A =(-1’@2-5=-1x-3=3
A=C-1*0-3)=1x-3=-3
Apn=E=1P(-4-0)=—-1x-4=4
Ap==1*3-2)=1x1=1
Ay =10+ =-1x4=-4
Ay =(-1*(-20-6)=1x-26=-26
Ay =(-1"(15-4)=-1x11=-11
Ay =(-1°9+8=1x17=17

rAIT A12 AIB-T

adj (A)

I
X
N
>
R
>
&

]
NS
I
E =N

(1%)

=! 3 T =11 (1)

At=__| 3 1T —11 (1/2)
-3 -4 17

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

(3 -4 2 [ x ] =
A\=(2 3 5| X=|y|andB=| 7
_1 0 TJ ' 1Z | 2
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‘hose solution is given by X = A™'B

[ X (3 4 -26][-1]
1
Y= 9 3 T -11] 7 (1)
= | =8 -4 17|z -
[ x| (~3+28-52] o]
= |y =—9l -3 7 w2l =__;. 18
| Z] | 3-28+34 Al
T 21
=| 2
-_1 =
On  comparing corresponding  elements,
we get |
x=3,y=2andz=-1 (1)
8 -4 1]
23. IfA={10 0 6], thenfind A™ and
| 8 1. B |
hence solve the following system of
equations
8x—4y+2=5
10x+6z=4
- BX+y+02= 2 \liindia2010C
Do same as Que. 22.
F -6 25 -24]
Ans. A”' = % -12 40 -38
I . 10 -40 40
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1 1 0 2 2 -4
24. IfA={2 3 4|andB=|-4 2 -4,
0 1 2 |2 a5

then find AB. Use this to solve the system of
equations

o

X—-y=3

and

2x+3y+42=17}j

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

25, If A=

3

4
¥

y+2z=7

All India 2010C

z 1]
-1 2| then find A . Hence,
! 2 =3 |
solve the following system of equations
3x+2y+2=6
Lx—-y+2z=5
/x+3y—-32=7 Delhi 2010C

and

Do same as Que. 22.

, -3 9 5
Ans. A”'=__126 —16 -2
62
5 5 -1
landx=1ly=1z=1 h

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]

czx
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277. Solve the following system of equations, by
using matrix method.

3x-2y+32=8
2x+y-2=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+3z2=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+2z=5

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

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

30. Using matrices, solve the following system of

equations
X+y—-z=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—2=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 +42=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+z2=7
X—y—-—z=~4
and 3x+2y+z=10  AllIndia 2008C

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