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MATHS

BOOKS - PREMIERS PUBLISHERS

APPLICATIONS OF MATRICES AND DETERMINANTS

Worked Example

11 2
LIfA = |:1 2 2| verifythat A(adjA) = (adjA)A = |A|L.
2 21

o Watch Video Solution

aj; a
2.If A = [ 1 12] is non -singular, find AL

as1 Q22

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9F0ez6jAswP6
https://dl.doubtnut.com/l/_41sO9uPL1IGb

3. Find the inverse of the matrix

=N DN
S N =
N = DN

° Watch Video Solution

4.If Ais a non - singular matrix of odd order, prove that |adj A is

positive.

o Watch Video Solution

+7 +9 -10
5.Find a MatrixAifadjA = | +12 +15 —17
-1 -1 +1

o Watch Video Solution



https://dl.doubtnut.com/l/_41sO9uPL1IGb
https://dl.doubtnut.com/l/_Rf3teeS4VfeO
https://dl.doubtnut.com/l/_vsVcoRpfcLrp
https://dl.doubtnut.com/l/_lwKjbP8lMvWc

4 -2 -3
6.fadjA=|-3 2 2 |,indA" "
—2 1 2

o Watch Video Solution

7.1f Ais symmetric, prove that adj A is also symmetric.

o Watch Video Solution

3
aia—|

o ™1 T
X 1]Showthat(A) — (4

o Watch Video Solution

1 2 1 2
9.IfA = ,B = .Showthat (AB) ' = B 14!
3 4 2 1

o Watch Video Solution



https://dl.doubtnut.com/l/_p0qWAd6cSdmZ
https://dl.doubtnut.com/l/_NSa0bDnGn1Qc
https://dl.doubtnut.com/l/_NvS5YyuehQOM
https://dl.doubtnut.com/l/_zSHEm22FWG0H

2 1
10. If A = [3 0] find a and b such that A2 +aA +bl, =0

Hence, find A 1.

o Watch Video Solution

cos 6 —sin0] )
is

11. By matrix multiplication from that M = | |
sinf cos6

orthogonal.

° Watch Video Solution

-8 1 a
1
12.1f A = 9 4 4 7| is orthogonal find a, b hence find
b —8 4

o View Text Solution



https://dl.doubtnut.com/l/_PMmuHB6lWnAT
https://dl.doubtnut.com/l/_qTzaE2HTcbVk
https://dl.doubtnut.com/l/_mJutFoA6e6UY

4 -2 3
13.Reduce the matrix | —8 3 1 | to row - Echelon form.
-4 2 -1

o Watch Video Solution

0O 1 4 5
14.Reducethematrix | —2 3 1 —4 | torow echelon form.
3 1 —1 2

° Watch Video Solution

15. Find the rank of each of the following matrix

2 1 3
4 -1 3
1 4 5

° Watch Video Solution



https://dl.doubtnut.com/l/_2XFu10tilG1y
https://dl.doubtnut.com/l/_HHPwoU8ylnzl
https://dl.doubtnut.com/l/_jTd447AgvZn5

16. Find the rank of each of the following matrix
2 -1 1 2
5 —2 3 6
-3 1 -2 -4

° Watch Video Solution

17. Find the rank of the following matrices which are in row -

echelon form.

-3 1 4
0 2 1
0 0 -1

o Watch Video Solution

18. Find the rank of the following matrices which are in row -

echelon form.
-2 1 -3
0O -1 4
0 0 0


https://dl.doubtnut.com/l/_MwRin3lltVDr
https://dl.doubtnut.com/l/_aajv64nsIpwb
https://dl.doubtnut.com/l/_URt8l8CrVVqb

° Watch Video Solution

19. Find the rank of the following matrices which are in row -

echelon form.

12 37
0 —1 4
0 0 0
0 0 0

° Watch Video Solution

20. Find the rank of the matrix

1 -1 2
3 1 —2/| byreducing it to a row - echelon matrix.
2 2 1

o Watch Video Solution



https://dl.doubtnut.com/l/_URt8l8CrVVqb
https://dl.doubtnut.com/l/_45wSdWWWxnCe
https://dl.doubtnut.com/l/_0EHkLDWyLBQq

21. Find the rank of the matrix
2 1 1

—1 2 —3 | byreducing it to a row - echelon matrix.
4 2 2

° Watch Video Solution

22. Find the rank of the matrix

NN
N =N

2
2 1 | byreducing to an
1

echelon from:

o Watch Video Solution

2 0 3
23. Reduce the matrix |1 —1 —2| to the identity matrix by
4 1 0

elementary row transformation, show also it is non singular.

° View Text Solution



https://dl.doubtnut.com/l/_8LkTYuvkTsIE
https://dl.doubtnut.com/l/_4hnPaehQqjje
https://dl.doubtnut.com/l/_Eaxe7OPb10QC

1 3
24. Find the inverse of the matrix A = [2 5] by Gauss Jordan

Method.

o Watch Video Solution

25.Find the inverse of A =

N W N

11
2 1| by Gauss - Jordan method.
1 2

° Watch Video Solution

26. Solve :
3r +2y=>5
Tt —y = 6,

using matrix inversion method.

o Watch Video Solution



https://dl.doubtnut.com/l/_5CsvSgW7e5iO
https://dl.doubtnut.com/l/_w8HSGumuuXC2
https://dl.doubtnut.com/l/_6dhQWMzJ9iV5
https://dl.doubtnut.com/l/_pEiF9nZZeNR5

27. Solve the following system of equation, Using matrix inversion

method.
z+2y+2=25
2c +y—z=1

3r —2y+2=3

° Watch Video Solution

-3 -5 1 1 2 -1
28fA=|-3 3 —-3|and B=1]2 -1 1 find the
3 1 -5 1 1 2

products AB and BA and hence solve the system of equation.

z+2y—z2==6
2r —y+2z2=5
c+y+22=17

o Watch Video Solution



https://dl.doubtnut.com/l/_pEiF9nZZeNR5
https://dl.doubtnut.com/l/_xzykkzuHTeFZ
https://dl.doubtnut.com/l/_gfS8TfdRhmTS

29. Solve, by cramer's reule.
3z —2y=14

dr +y =9

o Watch Video Solution

30. Solve
T+y+z=2
2r +y—2=26

3z +2y+22=6

o Watch Video Solution

31. A bag contain 3 types of coins namely of Rs. 1, Rs. 2 and Rs. 5.
There are 30 coins amountly to Rs. 100 in total. Find the possible

solution (i.e., no. of of coins in each category).

| o Watch Video Solution


https://dl.doubtnut.com/l/_gfS8TfdRhmTS
https://dl.doubtnut.com/l/_ggN5ig7tqdVM
https://dl.doubtnut.com/l/_qXaXGOoGmjue

32.Solve the following system of equation by Gaussian elimination
method.

2 —y+3z2=3

dr + 2y —2=17

z+3y+2z2=9

° View Text Solution

33. In the curve y = ax?® + bz + c is is observed that points
(1,3)( — 2, 3) and (3, 18) lie on it. Find a, b and c. Hence find y

whenz = — 3.

o View Text Solution



https://dl.doubtnut.com/l/_qXaXGOoGmjue
https://dl.doubtnut.com/l/_Yjblvv5Ydoxw
https://dl.doubtnut.com/l/_4lNvi46zuMJF

34.Test the consistency of the system of of linear equations and if
possible solve.
c+2y+32=2,224+3y—z2= —2

, X°y+z=3"

o View Text Solution

35. Test the consistency of the linear equations

3r —y+2z=3,2x + 2y — 3z = 1 and 25z + 5y — 10z = 20.

o Watch Video Solution

36. Test the consistency of the following system of equation. Find
the solution also.

T—2y+3z2=9


https://dl.doubtnut.com/l/_9Frx0U6xFAtx
https://dl.doubtnut.com/l/_kv2uNHUloGCf
https://dl.doubtnut.com/l/_mNqKiLw4o6ur

2r — 4y + 62 = 18

3z — 6y + 9z = 27

o View Text Solution

37. Test the consistency of the following system of equation
x+2y—z=2
2r+y+2=4

3r +y+22=5

o View Text Solution

38.Find the condition on a, b and c so that the following system of
linear equation has one parametric family of solutions.

2c +y+z2z=a

x+3y—2z=1">

9z 4+ 12y — 3z =c


https://dl.doubtnut.com/l/_mNqKiLw4o6ur
https://dl.doubtnut.com/l/_almYNw9XNP8m
https://dl.doubtnut.com/l/_hYv3j7m4FIPS

o View Text Solution

39. Find for what values of a and b the system of linear equation.
x+2y+2z2=52x+5+32=10 and 3z +y+ Az = p has

(i) no solution, (ii) a unique solution, (iii) an infinite no of solution.

o View Text Solution

40.Solve
c+2y+32=0
3z +4y+42 =0

7z 4+ 10y + 12z =0

o Watch Video Solution



https://dl.doubtnut.com/l/_hYv3j7m4FIPS
https://dl.doubtnut.com/l/_SAQY5z870dYR
https://dl.doubtnut.com/l/_h1WZGST6R80X

41.Solve the system
r+3y—4z=20
3r —y+2z2=0

dr + 2y —22 =0

o Watch Video Solution

42.Solve the system.
c+2y—2=0,3x—y+22=0,2r+y+2=0

x—2y—2z=0

o View Text Solution

43. Determine the value of k for which the system of equation.
kx +3y+3z2=0

3r +ky+32=0


https://dl.doubtnut.com/l/_fFCqVTwlppNz
https://dl.doubtnut.com/l/_5Su2LFUvNHpU
https://dl.doubtnut.com/l/_pqwpVEtnNYRn

3x +3y+kz=0

has a non trivial solutions. (k € z).

o View Text Solution

44. Using Gaussian elimination method, balance the chemical

reaction equation.

C3H4 +0 — H202 + 003

o View Text Solution

45. If the system of equation
(b+c)x + ay + a’z = 0,
(c+a)x + by + b’z = 0,
(a+bzx+cy+clz=0

has a non trivial solution and a # b # cprovethata +b+c =0

| o View Text Solution



https://dl.doubtnut.com/l/_pqwpVEtnNYRn
https://dl.doubtnut.com/l/_Ond8N8BgZE0L
https://dl.doubtnut.com/l/_K3o5NXioxZgp

Solution To Exercise 11

1. Find the adjoint of the following :

o

o Watch Video Solution

2. Find the adjoint of the following :

2 31
3 41
3 7 2

o Watch Video Solution



https://dl.doubtnut.com/l/_K3o5NXioxZgp
https://dl.doubtnut.com/l/_q9ary10mmda1
https://dl.doubtnut.com/l/_yuZzmIjy0bfk

3. Find the adjoint of the following :

12 2 1
—[—-2 1 2
3

1 -2 2

o Watch Video Solution

4. Find the inverse (if it exists) of the following

I

o Watch Video Solution

5. Find the inverse (if it exists) of the following

51 1
1 51
115

o Watch Video Solution



https://dl.doubtnut.com/l/_5LCIyD92NSix
https://dl.doubtnut.com/l/_oWpNwmdjpu6I
https://dl.doubtnut.com/l/_IXWX6nwO1pjt
https://dl.doubtnut.com/l/_mhSspaL40yUH

6. Find the inverse (if it exists) of the following

2 31
3 41
3 7 2

o Watch Video Solution

cosa 0 sina
7. If Fla) = 0 1 0 |, show

—sina 0 cosa

[F(a]—l — F(— a).

that

o Watch Video Solution

aira—|

AL

3
2] , show that A2 — 34 — 71, = O, Hence find

o Watch Video Solution



https://dl.doubtnut.com/l/_mhSspaL40yUH
https://dl.doubtnut.com/l/_S2XyS9EJ0pq2
https://dl.doubtnut.com/l/_FBiD8zyHxpJz
https://dl.doubtnut.com/l/_BkpMqLkJouKg

. -8 1 4
9.IfA=§ 4 4 7|,provethat A ! = AT
1 -8 4

o Watch Video Solution

8
10. IfA=[ 5 ] , verify that A(adj A)= (adj A) A= | A| L.

o Watch Video Solution

1. If A

3 2 -1 -3 _
and B = verify that(AB) ' = B~1A "1,
7 5 5 2

o Watch Video Solution

2 -4 2
12.1f adj (A) = | —3 12 -7 |,find A
—2 0 2

| o Watch Video Solution


https://dl.doubtnut.com/l/_BkpMqLkJouKg
https://dl.doubtnut.com/l/_MkBn39APn0Et
https://dl.doubtnut.com/l/_wUbmKsGaU93v
https://dl.doubtnut.com/l/_yIzmYQJZFRsT

0 -2 0
13.ifadj(A)= |6 2 —6|find AL
-3 0 6

o Watch Video Solution

1 01
14.Find adj (adj(A)) ifadjA= | 0 2 0
-1 0 1
o Watch Video Solution
1 tanx
15. A= , show that
—tanx 1
ATA-1 cos2x —sin2x
sin2x  cos 2z

o Watch Video Solution



https://dl.doubtnut.com/l/_yIzmYQJZFRsT
https://dl.doubtnut.com/l/_SgAE9Kt3L6ZD
https://dl.doubtnut.com/l/_5wVJ8zPRl60T
https://dl.doubtnut.com/l/_FN2rNmd7xjAS

16. Find th trix A f h'hA5 ] _[*T
. Find the matrix A for whic 1 9| =7 ol

o Watch Video Solution

2 0 2 2
find a matrix X such that AXB =C.

1 —1 —2 11
17.GivenA=A:[ ],B:[i 1]and C:[ ],

o Watch Video Solution

011
1
B.1fA= |10 1| showthatd ' = (A" —3I)
110

o Watch Video Solution

19. Decrypt the received encoded message [2,-3][20,4] with the

-1 -1

5 ] ] and the decryption matrix as its

encryption matrix [


https://dl.doubtnut.com/l/_R0RKCHCj63LL
https://dl.doubtnut.com/l/_SNYzRWdBft5w
https://dl.doubtnut.com/l/_K0cNYoHFxqP8
https://dl.doubtnut.com/l/_RjTfegri5ESH

inverse, where the system of codes are described by the numbers
1-26 to the letters A-Z respectively, and the number O to a blank

space.

o Watch Video Solution

Solution To Exercise 12

1. Find the rank of the following matrices by minor method :
2 -4
-1 2

o Watch Video Solution

2. Find the rank of the following matrices by minor method :

-1 3
4 =7
3 -4

| o Watch Video Solution


https://dl.doubtnut.com/l/_RjTfegri5ESH
https://dl.doubtnut.com/l/_cne75WSWCAoR
https://dl.doubtnut.com/l/_kUI4itvBh893

3. Find the rank of the following matrices by minor method :

1 -2 -1 0
3 -6 -3 1

o Watch Video Solution

4. Find the rank of the following matrices by minor method :

1 -2 3
2 4 —6
5 1 —1

o Watch Video Solution

5. Find the rank of the following matrices by minor method :

0121
0 2 4 3
8 1 0 2

o Watch Video Solution



https://dl.doubtnut.com/l/_kUI4itvBh893
https://dl.doubtnut.com/l/_fk8ZkPpgbGmh
https://dl.doubtnut.com/l/_jplxx2ee4KpS
https://dl.doubtnut.com/l/_ArAX7nu1VlN2

6. Find the rank of the following matrices by row reduction

method.
1 1 1 3
2 -1 3 4
5 —1 7 11

o View Text Solution

7. Find the rank of the following matrices by row reduction

method.
1 2 -1
3 —1 2
1 -2 3
1 -1 1

o View Text Solution



https://dl.doubtnut.com/l/_ArAX7nu1VlN2
https://dl.doubtnut.com/l/_sTgme5fcWW7v
https://dl.doubtnut.com/l/_E5I3wf8RoSu8

8. Find the rank of the following matrices by row reduction

method.
3 -85 2
2 -5 1 4
-1 2 3 -2

o View Text Solution

2
9.Find thei f
ind the inverse o [5 o

] by Gauss Jorden method.

o Watch Video Solution

10. Find the inverse of reach of the following by Gauss - Jordan

method :
1 -1 0
1 0 -1
6 —2 —3

o View Text Solution



https://dl.doubtnut.com/l/_1fGKqPEFjeCO
https://dl.doubtnut.com/l/_ONhsi4dWUUwD
https://dl.doubtnut.com/l/_BC87dos9Q1Pn

1. Find the inverse of each of the following by Gauss - Jordan

method :
1 2 3

o Watch Video Solution

Solution To Exercise 13

1. Solved the following system of linear equations by matrix

inversion method.

2 +5y= — 2,z +2y= —3

o View Text Solution



https://dl.doubtnut.com/l/_BC87dos9Q1Pn
https://dl.doubtnut.com/l/_sQKOBvRADsmG
https://dl.doubtnut.com/l/_cesYEkwzPPIl

2. Solve the following system of linear equations by matrix
inversion method.

2x-y=8,3x+2y=-2

o Watch Video Solution

3. Solved the following system of linear equations by matrix
inversion method.

2 +3y—z=9%z+y+2=93r—-y—2= —1

o Watch Video Solution

4. Solve the following system of linear equations by matrix
inversion method.

X+y+z-=2 = 0, 6x-4y+5z-31=0,5x+2y+2z=13.

o Watch Video Solution



https://dl.doubtnut.com/l/_RiZR5N9Fiwvz
https://dl.doubtnut.com/l/_bTUyPCWVZNUV
https://dl.doubtnut.com/l/_WzNA8w6hts5Q

-5 1 3 11
5If A=|7 1 —9 |andB = 3 2
1 -1 1 2 1

, find the products

w = N

AB and BA and hence solve the system of equations x+y+2z=

1,3x+2y+z=7, 2x+y+3z=2.

o Watch Video Solution

6. A man is appointed in a job with a monthly salary of certain
amount and a fixed amount of annual increment. If his salary was
Rs 19,800 per month at the end of the first month after 3 years of
service and Rs 23,400 per month at the end of the first month
after 9 years of service find his starting salary and his annual

increment. (Use matrix inversion method to solve the problem.)

o Watch Video Solution



https://dl.doubtnut.com/l/_WzNA8w6hts5Q
https://dl.doubtnut.com/l/_5y4QW6EIutLR
https://dl.doubtnut.com/l/_cv3bFhsUWGkX
https://dl.doubtnut.com/l/_rMlLFACHp7W4

7. Four men and 4 women can finish a piece of work jointly in 3
days while 2 men and 5 women can finish the same work jointly in
4 days. Find the time taken by one man alone and that of one
woman alone to finish the same work by using matrix inversion

method.

o Watch Video Solution

8. The prices of three commodities AB and C are Rs x, y and z per
unit respectively. A person P purchases 4 units of B and sells two
units of A and 5 units of C. Person Q purchases 2 units of C and
sells 3 units of A and one unit of B. Person R purchases one unit of
A and sells 3 unit of B and one unit of C. In the process, PQ and R
earn Rs 15,000, Rs 1,000 and Rs 4,000 respectively. Find the prices
per unit of AB and C. (Use matrix inversion method to solve the

problem.)

o Watch Video Solution



https://dl.doubtnut.com/l/_rMlLFACHp7W4
https://dl.doubtnut.com/l/_fCRDJWcMwtIY

Solution To Exercise 14

1. Solve the following systems of linear equation by Cramer's rule:

5x-2y+16=0,x+3y-7=0

o Watch Video Solution

2. Solve the following systems of linear equation by Cramer's rule:

3 2
— +2y=12, — + 3y = 13
x x

o Watch Video Solution

3. Solve the following systems of linear equation by Cramer's rule:

3x+3y-z=11, 2x-y+2z=9, 4x+3y+22=25

| o Wiak~h \tAdAaA CAliikiAan


https://dl.doubtnut.com/l/_fCRDJWcMwtIY
https://dl.doubtnut.com/l/_j8HqbULqiBb6
https://dl.doubtnut.com/l/_c93urzczDvnp
https://dl.doubtnut.com/l/_wIBnGvmLFj0d

| § yvULGll VINMMAGUY JVIVGIVIE )

4. Solve the following systems of linear equation by Cramer's rule:

3 4 2 1 2 1 2 5 4
Z 2l =0+ 242 -2=02-2—-Z4+1=0
T Yy z X Yy z I Yy z

o Watch Video Solution

5. In a competitive examination, one mark is awarded for every
correct answer while 7 mark is deducted for every wrong answer.
A student answered 100 questions and got 80 marks. How many
questions did he answer correctly ? (Use Cramer's rule to solve the

problem).

° Watch Video Solution

6. A chemist has one solution which is 50% acid and another

solution which is 25 % acid. How much each should be mixed to


https://dl.doubtnut.com/l/_wIBnGvmLFj0d
https://dl.doubtnut.com/l/_iWPsNPwfZwt7
https://dl.doubtnut.com/l/_7wGE4wQBZGlA
https://dl.doubtnut.com/l/_cooS53HXxMu8

make 10 litres of a 40 % acid solution ? (Use Cramer's rule to solve

the problem).

o Watch Video Solution

7. A fish tank can be filled in 10 minutes using both pumps A and B
simultaneously. However, pump B can pump water in or out at the
same rate. If pump B is inadvertently run in reverse, then the tank
will be filled in 30 minutes. How long would it take each pump to

fill the tank by itself ? (Use Cramer's rule to solve the problem).

o Watch Video Solution

8. A family of 3 people went out for dinner in a restaurant. The cost
of two dosai, three idlies and two vadais is Rs 150. The cost of the
two dosai, two idlies and four vadais is Rs 200. The cost of five

dosai, four idlies and two vadais is Rs 250. The family has Rs 350 in


https://dl.doubtnut.com/l/_cooS53HXxMu8
https://dl.doubtnut.com/l/_cpxWt3Elk3vZ
https://dl.doubtnut.com/l/_KlYbyakkHMcL

hand and they ate 3 dosai and six idlies and six vadais. Will they be

able to manage to pay the bill within the amount they had?

o Watch Video Solution

Solution To Exercise 15

1. Solve the following systems of linear equations by Gaussian

elimination method.

2x-2y+3z=2 x+2y-z=3,3x-y+2z=1.

o Watch Video Solution

2. Solve the following systems of linear equations by Gaussian
elimination method.

2x+4y+6z=22,3x+8y+52=27,x+y+2z=2

| o WMWiabl . \Ntdaa Akt am


https://dl.doubtnut.com/l/_KlYbyakkHMcL
https://dl.doubtnut.com/l/_zVR0rmopxqk3
https://dl.doubtnut.com/l/_paDlhOddUAIt

L ¥vdilll VIUCV JVIULIVII )

3. If az’+bx+c is divided by x+3,x-5, and x-1, the remainders are 21,
61 and 9 respectively. Find a,b, and c. (Use Gaussian elimination

method.)

o Watch Video Solution

4. An amount of Rs 65,000 is invested in three bonds at the rates
of 6 % , 8% and 10% per annum respectively. The total annual
income is Rs 4,800. The income from the third bond is Rs 600 more
than that from the second bond. Determine the price of each

bond. (Use Gaussian elimination method. )

° Watch Video Solution



https://dl.doubtnut.com/l/_paDlhOddUAIt
https://dl.doubtnut.com/l/_N77bjD449ZJO
https://dl.doubtnut.com/l/_oefZMzLIvWde

5. A boy is walking along the path y = az® 4+ bx + ¢ through the
points (-6,8),(-2,-12), and (3,8). He wants to meet his friend at P(7,60).

Will he meet his friend? (Use Gaussian elimination method.)

° Watch Video Solution

Solution To Exercise 16

1. Test for consistency and if possible solve the following system of

equations by rank method.

X-y+2z=22x+y+4z=74x-y+z=4

o Watch Video Solution

2. Test for consistency and if possible solve the following system of

equations by rank method.


https://dl.doubtnut.com/l/_o4BiflUQOzDl
https://dl.doubtnut.com/l/_C9i141Nzx8Kl
https://dl.doubtnut.com/l/_WeMtEfGoyLpP

3x+y+z=2x-3y+2z=1, 7x-y+4z=5.

o Watch Video Solution

3. Test for consistency and if possible solve the following system of
equations by rank method.

2x+2y+z=5X-y+z=1,3x+y+2z=4

o Watch Video Solution

4. Test for consistency and if possible solve the following system of
equations by rank method.

2x-y+z=2,6X-3y+37=6,4X-2y+2z=4.

o Watch Video Solution



https://dl.doubtnut.com/l/_WeMtEfGoyLpP
https://dl.doubtnut.com/l/_wtD1GOYfTBnw
https://dl.doubtnut.com/l/_sBocJlAZxA7T

5. Find the value of k for which the equations kx-2y+z=1, x-
2ky+z=-2 x-2y+kz=1 have

(i) no solution

(i) unique solution

(iii) infinitely many solution

° Watch Video Solution

6. In vestigate the values of A and p the system of linear equations
2x+3y+52=9,7x+3y-5z=8, 2x+3y+Az=p, have

(i) no solution

(i)) a unique solution

(iii) an infinite number of solutions.

o Watch Video Solution



https://dl.doubtnut.com/l/_iMhBquCOXx3o
https://dl.doubtnut.com/l/_v4iL38Ye2z10

Solution To Exercise 17

1. Solve the following system of homogeneous equations.

3x+2y+72=0,4x-3y-2z=0, 5x+9y+23z=0

° Watch Video Solution

2. Solve the following system of homogeneous equations.

2x+3y-z=0,x-y-2z=0,3x+y+3z=0.

o Watch Video Solution

3. Determine the values of A for which the following system of
equations x+y+3z=0,4x+3y+Az=0, 2x+y+2z=0 has
(i) a unique solution

(ii) a non-trivial solution.

| e |


https://dl.doubtnut.com/l/_qggcKiiAubqB
https://dl.doubtnut.com/l/_ZBFxtxx1aDk0
https://dl.doubtnut.com/l/_H7mrpDHFOtKI

| &J Watch Video Solution

4. By using Gaussian elimination method, balance the chemical -

reaction equation : CoHg + Oy — H,0 + CO,

o View Text Solution

Solution To Exercise 18

1.If |adj(adjA)| = |A|° square matrix A is

A3

B.4

C.2

D.5


https://dl.doubtnut.com/l/_H7mrpDHFOtKI
https://dl.doubtnut.com/l/_T8bZWYora6a8
https://dl.doubtnut.com/l/_5BKhN69LkRAR

Answer: B

o Watch Video Solution

2. If A is a 3x3 non -singular matrix such that

AAT = ATAandB = A~ 'A” thenBB'=

A A
B.B

C.1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5BKhN69LkRAR
https://dl.doubtnut.com/l/_kuCmaL8RYo5h

3 5 . ladjB]
3. A= , B=adj A and C =3A, then =
1 2 |C|
A 1
"3
B 1
"9
c 1
"4
D.1
Answer: A

o Watch Video Solution

1 -2
4.IfA[ ] = [6 0],thenA=
1 6



https://dl.doubtnut.com/l/_lpgZNVIaJ3SE
https://dl.doubtnut.com/l/_qhXxFgNbIYeL

Answer: C

o Watch Video Solution

5.IfA= [ th 9, — A =
. 14 2l en 2 — A=

D.24 !

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_qhXxFgNbIYeL
https://dl.doubtnut.com/l/_jNzU8zWTYTfn

6|fA—20 dB—14th dj(AB)|=
A= | andB= |, en |adj(AB)|=

A. —40
B. —8&0
C.—60
D.—20
Answer: B

° Watch Video Solution

1 z O
7.1fP=1 3 0 |[istheadjoint of 3 x 3 matrix A and |A|=4, then
2 4 -2
X is
A. 15

B.12


https://dl.doubtnut.com/l/_LOcJWoQ0I6w5
https://dl.doubtnut.com/l/_W4eF4ziFpzeK

C.14

D. 1

Answer: D

o Watch Video Solution

3 1 —1
8.IfA=|2 —2 0 |and
1 2 -1

value of aq3 is

A.O

B.—2
C.—3
D.—1

Answer: D

A—l

aii
a1
asy

ais
a22
a3

ais
ass
ass

then the

|


https://dl.doubtnut.com/l/_W4eF4ziFpzeK
https://dl.doubtnut.com/l/_m7tjcaD5p3ZI

_ o Watch Video Solution

9. If A, B and C are invertible matrices of some order, then which

one of the following is not true?

A adjA = |A|A!
B. adj (A) = (adj A)(adj B)
C.det A~ = (det A) !

D.(ABC) '=C !B l4!

Answer: B

o Watch Video Solution

10.

12 —17

(4B) " = [—19 27

1
]andA_1 = [

i
3 en


https://dl.doubtnut.com/l/_m7tjcaD5p3ZI
https://dl.doubtnut.com/l/_1PFdBO0sItMY
https://dl.doubtnut.com/l/_UTfHuFeZ0dBN

2 -5
A
| -3 8 }
TS
B.
3 2
(3 1
C.
12 1
[ 8 —5
D
.
Answer: A

o Watch Video Solution

miIFAT. A tis symmetric, then A2=


https://dl.doubtnut.com/l/_UTfHuFeZ0dBN
https://dl.doubtnut.com/l/_6snMldtuDVqk

Answer: B

o Watch Video Solution

122 If A is a non-singular
5 3 ~1
~1 T\~ 1_
4 :[_2 _1],then(A) .
A [ —5 3
12 1
8 [ 5 3 ]
1-2 -1
c [—1 —3]
12 5
5 (5 —2
13 -1
Answer: D

matrix

such

that

o Watch Video Solution



https://dl.doubtnut.com/l/_6snMldtuDVqk
https://dl.doubtnut.com/l/_q9GHbEvo5qJe

andAT = A~!, then the value of x is

13.A=[

8 oulw
ot otk

U
o I

ol o w

Answer: A

o Watch Video Solution

1 tan £

14.1f A= [ 2 ] and AB = I», then B=

—tang 1

6
2_
A. (cos 5 >A
o\
B. <00525>


https://dl.doubtnut.com/l/_cULf2bBZBaaL
https://dl.doubtnut.com/l/_ALEOYL3hyrj6

C. (cos2 0) I
D. (sin2 g) A

Answer: B

o Watch Video Solution

cos@ sinf

1514 = [—sin@ cos 0

A O
B.sin®
C.cos 0

D.1

Answer: D

| and Atadia) = |

0 k

0
],thenk=

o Watch Video Solution



https://dl.doubtnut.com/l/_ALEOYL3hyrj6
https://dl.doubtnut.com/l/_sOjDL3xlb4qu

2 3
16.1f A = [5 2] be such that \A ! = A, then \is

A 17
B.14
C.19

D. 21

Answer: C

° Watch Video Solution

{ ] then adj (AB) is :

. 2 3 . 1
17.If adj A = [4 1] and adj B = [

1
A.

| 7 =9

6 1
B.

| -2 -8

m o
C.

| -1 -9



https://dl.doubtnut.com/l/_FQSjOds8PZhc
https://dl.doubtnut.com/l/_FtiH7GlGJAiQ

-6 —2
D.
[ 5 —10]

Answer: B

o Watch Video Solution

1 2 3 4
18. The rank of the matrix | 2 4 6 8 |is

~1 -2 -3 -4
A1l
B. 2
C.3

D.4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FtiH7GlGJAiQ
https://dl.doubtnut.com/l/_8T2F1QM9vszE
https://dl.doubtnut.com/l/_QUpqnt5W92D2

19. If

ab_mcd_nA_mbA_am A_ab
vy =enry men = a1t T e 0|7 T |6 d

then the value of x and y are respectively.
A.e(Az/A1),6(A3/A1)

B. log(A1 /A3), log(AQ /A3)

C. log(Ag /Al), log(Ag /Al)

D'e(Al/As)’e(Az/As)

Answer: D

o Watch Video Solution

20. Which of the following is/are correct ?
(i) Adjoint of a symmetric matrix is also a symmetric matrix.

(ii) Adjoint of a diagonal matrix is also a diagonal matrix.


https://dl.doubtnut.com/l/_QUpqnt5W92D2
https://dl.doubtnut.com/l/_SqDgDFPhRqkH

(iii) If A is a square matrix of order n and A is a scalar, then adj (
AA) = A" adj(A)

(iv) A (adj A) = (adj A) A= | A|T

A. Only (i)
B. (ii) and (iii)
C. (iii) and (iv)

D. (i), (ii) and (iv)

Answer: D

o Watch Video Solution

21.1f p (A) = p ([A|B]), then the system AX = B of linear equations is

A. consistent and has a unique solution

B. conistent


https://dl.doubtnut.com/l/_SqDgDFPhRqkH
https://dl.doubtnut.com/l/_Xbsyns9FF617

C. consistent and has infinitely many solution

D. inconsistent.

Answer: B

° Watch Video Solution

22, If 0<60<7m and the system of equations x+(sin
0)y — (cos@)z =0, (cosO)x —y+ 2 =0, (sinf)z +y—2z=0

has a non -trivial solution then @ is

2
A —

3
3
B. —

T

ot

4
C. —
6
0 T
4

Answer: D


https://dl.doubtnut.com/l/_Xbsyns9FF617
https://dl.doubtnut.com/l/_rZQ0wW3QwODP

o Watch Video Solution

23. The augmented matrix of a system of linear equations is

1 2 7 3
01 4 6 . The system has infinitely many solutions
0 0 A=7 pu+5

if

AX=T,u# —5

BA= —7,u=5

CA#T,u# —5

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_rZQ0wW3QwODP
https://dl.doubtnut.com/l/_EKNW7NeOTYSj

2 -1 1
24.letA = | —1 2 —1|and4B =
1 -1 2

If B is the inverse of A, then the value of x is

A2

B. 4

C.3

D.1

Answer: B

3 1
1 3
-1 1

-1
T
3

° Watch Video Solution

3 -3 4
25.1fA= |2 —3 4|, then adj(adjA)is
0 -1 1
3 -3 4
A2 -3 4

0 -1 1



https://dl.doubtnut.com/l/_ORPnBXg5I96X
https://dl.doubtnut.com/l/_NZImSBVOiMyI

6 —6 8
B.|4 —6 8
|0 -2 2
-3 3 —4
C|—2 3 —4
| 0 1 -1
3 —3 4
D.[0 —1 1
|2 -3 4
Answer: A

o Watch Video Solution

Problems For Practice | Choose The Correct Answer

3 2
1.If[2 _3} — Aissuchthat kA~ ' = AthenKis:

A —
13

B.9

Cn


https://dl.doubtnut.com/l/_NZImSBVOiMyI
https://dl.doubtnut.com/l/_IU5tW8bOSVc4

D.13

Answer: D

o Watch Video Solution

. 2 1 ) 2 3 . .
2.Ifadj A = [3 _1],aij: [_1 2] then adj (AB) is :
[ —3 —8
My ]
[(—13 17
__4 3_
(13 —17
_4 _3_
(3 8
0. ]

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IU5tW8bOSVc4
https://dl.doubtnut.com/l/_vugNM1HZBKgh

2 -1 2 4
3.Therankofthematrix |3 1 4 —1]is:
5 0 6 3
A1
B.2

C.3

D.4

Answer: B

o Watch Video Solution

4, If A = and AT = A thenxis:

8 o~

ol o w


https://dl.doubtnut.com/l/_3nfyqMRbm8ps
https://dl.doubtnut.com/l/_9MTriQFHBhdD

Answer: B

o Watch Video Solution

5.1f Ais a square matrix of order 4 then |adj A is :
A |A|
B.|A|*
c.|Af?

D. |A|"

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_9MTriQFHBhdD
https://dl.doubtnut.com/l/_XZHNKHIbQd2e

6.1f A = 40 dB = L3 th dj AB| i
. =141 of2n =19 0o en |adj AB| is :

A. 48
B.36
C. —48

D. 64

Answer: C

° Watch Video Solution

(1 —3] 70 )
7.f A = then Aiis :
|1 4 | 07
43
A.
__1 1_
(4 3
B.
1 —1]
-4 3
C.
-1 -1



https://dl.doubtnut.com/l/_1mEXTtIT3RC5
https://dl.doubtnut.com/l/_NVpnApXNJYs9

4 3
D.
i

Answer: A

o Watch Video Solution

1 0 =z
8.IfP=|3 0 1] isthe adjoint of (3 x 3) matrix A and
-1 -2 4

|A| = 4. Then xis :

A2

B.3

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NVpnApXNJYs9
https://dl.doubtnut.com/l/_5etFB8bUihzu

7T =2
9.1f Ais a non singular matrix such that A~ = [ 3 1 ] then
(A7) s

SR
L 3 _1_
o s
-2 1

N 0w e
] L

W = N

Answer: B

° Watch Video Solution

2 3 kK 0
10.If A = and A(adj A) = then kiis :
3 5 0 k

A.10



https://dl.doubtnut.com/l/_5etFB8bUihzu
https://dl.doubtnut.com/l/_vTfsK6xtSKFr
https://dl.doubtnut.com/l/_9zbjljg7Df8j

B.3

D.1

Answer: D

o Watch Video Solution

MIf 22y = €, x3y4 = e’ then yis:

Al

B.2

Answer: D

| n\lf,,,,-—,,in,l,,L!,,,


https://dl.doubtnut.com/l/_9zbjljg7Df8j
https://dl.doubtnut.com/l/_0N0cHSc4k411

L T VICEW ICXL SOIULION )

12. The angumented matrix of a system of linear equation is

13 -2 5
01 2 —3 | then system has no solution.
00 A—2 pu+1

B‘:u’#27.u7é -1
CA#2,p= —1

DA=2,u# —1

Answer: D

o Watch Video Solution

3 -1 0
13.1f A = 2 4 1| the cofactorofis:
-2 -3 5


https://dl.doubtnut.com/l/_0N0cHSc4k411
https://dl.doubtnut.com/l/_A9pq4y50I85P
https://dl.doubtnut.com/l/_6xUKgEP9wAlv

A —11

B. 1

C.15

D. 14

Answer: B

o Watch Video Solution

2 5
14.1f A = [

1 3],5I—A=:

AAL



https://dl.doubtnut.com/l/_6xUKgEP9wAlv
https://dl.doubtnut.com/l/_ELBxE5jxaQ8F

Answer: A

o Watch Video Solution

—4 4 4 1 -1 1
5.fA=|-7 1 3 |.B=|1 —2 —2| and AB = BA,
5 -3 —1 2 1 3

then B~! = kA thenkis :

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ELBxE5jxaQ8F
https://dl.doubtnut.com/l/_g2gyHr5h1JAF

16. Match the following :

—~
16. ||adj A| Adj A
(@) det A
17. [|JA7Y (b) B1A™!
18. |If A and B are orthogonal 1
matrices (AB)T
19. A1 | (DA
|20, Ja)t (e) |A

° Watch Video Solution

17. Find the incorrect statement in the following :

Adet(A71) = det(A) !
B.(AB) '=B7'A!
C. adj (AB) = (adj A) (adj B)

D.adjA = |A|A !



https://dl.doubtnut.com/l/_kdwZ3K3QNC1D
https://dl.doubtnut.com/l/_7AYcy14bhp3Q

Answer: C

° Watch Video Solution

18. Find the incorrect statement in the following :

A If (aij) is a square matrix of order 3 as A;; is the cofactor of

(aij) then ag A1 + anAss + axAs; = 0.

-2 1 3
B.The rank of the matrix | —4 2 6| is 1.
-6 3 9
3 -2 5
C. The value of the determinant | 21 45 79| isO.
24 43 84

D.If A and B are two orthogonal matrices of same order then

AB is not orthogonal matrix.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_7AYcy14bhp3Q
https://dl.doubtnut.com/l/_6O3jgTODGAUK

19. Find the correct statement :

A.If p[A] = p[A | B] = no. of unknowns then the system has
unique solution.

B. The homogeneous system of linear equations AX = 0 has a
trivial solution of |[A] = 0.

C.adj(AA) = A(adjA)

D. [adj(adjA)| = |Al"

Answer: A

o View Text Solution

20. Find the odd one out :


https://dl.doubtnut.com/l/_6O3jgTODGAUK
https://dl.doubtnut.com/l/_I1NmXYkqcfJu
https://dl.doubtnut.com/l/_XNDO7A6GMyMF

et
DN
BN W =N

Answer: D

° Watch Video Solution

21. Find the odd one out :

3
If A = ‘4 ‘then its inverse is :
9 -7
A.
-4 3 |
-3 7
B.
4 -9

(@)
1 11
NN
©|= =
| I |


https://dl.doubtnut.com/l/_XNDO7A6GMyMF
https://dl.doubtnut.com/l/_9AtXpWlKnYzs

[_3 _7]
D.
—4 -9

Answer: A

o Watch Video Solution

22.1f A is a matrix of order (2 x 3) then A~ ! will be:

A. (3 x 2) matrix
B. (2 x 2) matrix
C. (3 x 3) matrix

D. none of these

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_9AtXpWlKnYzs
https://dl.doubtnut.com/l/_6jZ3jbkXtCQo

23. Two matrices A and B equivalent. Find which is correct :

A. A and B are of the same order

C. A and B are of the same order and p(A4) = p(B)

D.|4| = |B]

Answer: C

° View Text Solution

01 a
24.f A= |1 a O]isinvertible matrixthena # :
a 0 1

A .0

B.1


https://dl.doubtnut.com/l/_bRhFAY6KzztA
https://dl.doubtnut.com/l/_bgUrtliJ92N1

D.2

Answer: C

o View Text Solution

25. If the system Az + 2y = and 7x + 2y = 5 have many

solutionis :

AX=0,pu=1

B.A =1, u = anyvalue

CA#£T,u=5
DA=T,u=25
Answer: D

| o Watch Video Solution


https://dl.doubtnut.com/l/_bgUrtliJ92N1
https://dl.doubtnut.com/l/_b1yx82O12qoE

is :

26.Th kf123
-Therankof | =

A3
B.1
C.2

D.O

Answer: C

o Watch Video Solution

27.Find the correct statement in the following :

A.|A+ B| = |A| + |B|

B.(AB) ' = A 'B!


https://dl.doubtnut.com/l/_b1yx82O12qoE
https://dl.doubtnut.com/l/_hMfXpMutwcDr
https://dl.doubtnut.com/l/_fLkb2b1k3REs

C.(AB)T = ATB”

D.|AB| = |A||B

Answer: D

° Watch Video Solution

28. Which of the following is not an elementary transformation ?

A. Interchanging any two rows or any two columns.

B. Interchanging rows and columns.

C. Multiplication of the elements of a row or column by a non

zero constant.

D. Addition of the elements of a row, the corresponding

elements of another row.


https://dl.doubtnut.com/l/_fLkb2b1k3REs
https://dl.doubtnut.com/l/_4PaEIQMhIf3Y

Answer: B

o Watch Video Solution

29. In a system equations if A = 0, then which of the following is
true.

A. It has unique solution

B. It has either no solution or infinite solution

C. It can not be solved at all

D. It can be solved by crammer's rule

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4PaEIQMhIf3Y
https://dl.doubtnut.com/l/_pyNSW6vQ6j2H

30. Which one of the following is the Echelon form :

2 3 5
A4 0 —1
0 0
3 1 57
B.|2 4 0
|0 0 0]
2 1 07
cC.]10 4 5
|0 0 0]
2 3 07
D.[4 0 O
|0 2 0]

Answer: C

o Watch Video Solution

IS :

cosf sinf
31.The inverse of A = .
—sinf@ cos @

A A


https://dl.doubtnut.com/l/_3c17UWw5SIoC
https://dl.doubtnut.com/l/_KmEw3bMa3AOD

c. AT

D. — AT

Answer: C

o Watch Video Solution

32. Find the correct pair from the following

(i) In a system of equations if A #0,A, #0,A, #0,A, #0
then it has unique solution.

(ii) Interchange of rows and columns is an elementary operation.
(i) (AB) ' = B714~!

(iv) (B)T = ATBT

A. (i) and (ii)

B. (i) and (iii)


https://dl.doubtnut.com/l/_KmEw3bMa3AOD
https://dl.doubtnut.com/l/_590IX9cAOlYr

C. (iii) and (iv)

D. (ii) and (iv)

Answer: B

o View Text Solution

33.Find the odd one out :

1 3
s
-1 2
-5 10
6 —12
7T —14
8 7'

5 4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_590IX9cAOlYr
https://dl.doubtnut.com/l/_NdZUpmLW2Vas

34.Find the incorrect pair of statements :

(i) Two matrices A and B of same order are equivalent if
p(A4) = p(B)
(ii) |adjA| = |A|" " where n is the order of the matrix.
(iii) A(adjA) = |A]’T
(iv) If A and B are two square matrices of order 3 than AB = BA.
A. (i) and (ii)
B. (iii) and (iv)
C. (i) and (iii)

D. (ii) and (iv)

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_IbP9HyvOoNxo

35. Assertion : A matrix A is orthogonal if and only if A is non
singular and At =4T
Reason : By definition A is orthogonal if AAT = ATA =1
A. Assertion can be proved using Reason
B. Assertion and Reason are true only for second order
matrices.

C. Reason can be proved using Assertion

D. Both Assertion and Reason are true.

Answer: D

o Watch Video Solution

Problems For Practice li Answer The Following



https://dl.doubtnut.com/l/_u5LZWTO5hzqe

1 21
LIfA= |1 1 2] verify A(adjA) = (adjA)A = |A|L.
2 21

o Watch Video Solution

2.Find the inverse of A =

— N
N ODNDW
- w =

o Watch Video Solution

3I1‘A—313—12 [
. =19 5 —23ver|fy

(AB) ' =B 4!

o Watch Video Solution



https://dl.doubtnut.com/l/_vZLvKPypX8mM
https://dl.doubtnut.com/l/_EGrzFt1TbApy
https://dl.doubtnut.com/l/_bjCcsDc5sTK7

4I1CA—313—12 i
. =19 5 —23ver|fy

(AB)" = BTA”.

o Watch Video Solution

2 5 2 3
adj(AB) = (adjB)(adjA)

5If A = [3 1]B: [1 2] verify

° Watch Video Solution

-1 2 =2
6.Showthat A = A 'ifA| 4 —3 4 | Hencefind A%
4 —4 5

o Watch Video Solution



https://dl.doubtnut.com/l/_kAiF0C5u23LS
https://dl.doubtnut.com/l/_6a0mpWvybh6K
https://dl.doubtnut.com/l/_2BvB3olXuwze

7.Solve :
2c —y=1"7
3z — 2y = 11 by

Crammer's rule

o Watch Video Solution

8.Solve :
2c —y=1"7
3z — 2y = 11 by

Matrix inversion method.

o Watch Video Solution

1 -2 3
9.Find the rank of the matrix | —2 4 -1
-1 2 7

| e



https://dl.doubtnut.com/l/_LpI70q4X4VHd
https://dl.doubtnut.com/l/_tNKMxwnZZ2CG
https://dl.doubtnut.com/l/_xQNCPRnx0KMp

| & Watch Video Solution

10. Solve by Crammer's rule.

2r+y+z=5xz+y+z=4,x—-—y+2z=1

° Watch Video Solution

11. A hall has a capacity for 100 chairs. The cost of a red chair is Rs.
240, blue chair Rs. 260 and green chair Rs. 300. The total cost of
chairs is Rs. 25,000. Find atleast 3 different solutions of the no. of

chairs to be purchased.

o Watch Video Solution

12. Solve the system :

2t +3y—z2z=0,z+y+2=0,2z +y+ 2z =0.



https://dl.doubtnut.com/l/_xQNCPRnx0KMp
https://dl.doubtnut.com/l/_yY6JAiB9zQZA
https://dl.doubtnut.com/l/_mxxGfaCnx4xm
https://dl.doubtnut.com/l/_OOVYxZuTVlij

| J Watch Video Solution

13. Test the consistency of the following system of linear equation
and if possible solve by Gaussian elimination method. Verify your
answer after solving by Crammer's rule.

x+2y—z=2

2 — 3y + 42 =38

3r +y—2z2= —1

o View Text Solution

14. Solve :
T—2y+3z2=2
3r+y—2=3

8r — 2y + 42 =10

o Watch Video Solution



https://dl.doubtnut.com/l/_OOVYxZuTVlij
https://dl.doubtnut.com/l/_XQQb8N3XghNA
https://dl.doubtnut.com/l/_0OSUFIElTPr7

1 2 1
4+ =1
T Yy oz
2 4 1
—+—=—+—=—=35
T Yy oz
3 2 2

— — — — — = 0 Using Crammer's rule.

8
£
N

o Watch Video Solution



https://dl.doubtnut.com/l/_0OSUFIElTPr7
https://dl.doubtnut.com/l/_rpc6DhgX6uts

