Matrices - Determinants

a-x a b
1) Ifatb+c=0and| ¢ b-x a =0 then prove that either x = 0 or x =i1f—3—(a2 +b? +C2)
b a Cc—-x 2
it A=|P 9 lissuchthat A? =i :
2) “[r -p Issuchthat A" =1 then find the value of I-P*+qr
cos@ -sin® T

3) If A= [sine cose] andA+A" =1 Find the possible values of ¢ 8= %
4) Inverse of a square matrix is unique. Give an example to prove it?

x-3 Xx—-4 x-a
5) Prove that (X2 X—3 x"bzo,wherea, b, c are inA.P.

x-1 x-2 x-c¢

a’ bc . ac+c?
2 2 — Aa2k2.2
6) Using properties of Determinants prove that : ar el zb acZ: =4l
ab b*+ac ¢
2 -3

7) Express 1 4 as sum of the symmetric and skew symmetric matrices.

(b+c)* ab ca I

2 _ 2

3) Prove that 8 el be 2‘ =2abelerbrivel (Use properties to prove the above)

| ca bc (@a+b)

X  —sina cos
9) Prove the determinant |>'"%  —X 1 is independent as o (Ans: Scalar term)
cosa 1 X

10) The total number of elements in a matrix represents a prime number. How many possible orders
a matrix can have. 2

2 -1 -1 -8 -10
01X=|3 4 O
-24 10 20 10

11) Find the matrix X such that :

12) If f(x) = 3x2-9x+7, then for a square matrix A, write f(A) (3AZ-9A+71)

(@a+1) (@+2) (@+2) 1
(@a+2) (@+3) a+3) 1|=-2
@+3) (a+4) (@+4) 1

13) Prove that
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14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

28)

Cos!A  CosASinA| -
If ¥

| Cos’B  CosBSinB
CosASinA  SinA

CosBSinB  Sin’B
then show that XY is a zero matrix, provided (A-B) is an odd multiple of r%

lx37

2 X 2/=0 g4 the other roots. Hint: Evaluate, find other roots.
X‘.

Give that x = -9 is a root of

31

IfA= 75

J find x and y such that A%+xl = yA. Find A

If P and Q are equal matrices of same order such that PQ = QP, then prove by induction that
PQ" = Q'P. Further, show that (PQ)"=P"x Q"

2 00
i A=0 2 0|, thenA’ =2 I,
00 2
If Aand B are two matrices such that AB = B and BA = A then A*+B* = ?
t 1 4 3n—1 3n-1 3n—1
If A=|1 1 1|thenprovethat A" = 3=t 301 31| peN
111 U U Lo

Find the values of a, b, ¢ if the matrix

o 2b ¢
A @ b —dsatisfy the equation AA =1,
a -b ¢

Assume X, Y, Z, W and P are matrices of order (2x n), (3xk), (nx 3) and (p x k) respectively, then
the restriction on n, k and p so that py + my will be defined are :  (k=3, p=n)

Let A and B be 3 x 3 matrices such that AT = -Aand B™ = B. Then the matrix i (AB+3BA) is skew

symmetric matrix for A . (A=3)
3 1 39 55
IfA=|_4 2| show that A2—5A+71 = 0, use the result to find A* _55 —16
k 2
For what value of ‘K’ the matrix | 3 4 has no inverse. (K=3/2)
If A is a non-singular matrix of order 3 and |A| = -4 Find |adj Al (16)
. ajr ap g
Given A = such that | A |=-10. Find a41Cy1 +@12C12 (10)
Ay an
x b ¢
a y c=0,thenfind the value of —x—-+—L + Sz
If x-a y-b z-c (2)

a b z



2 -3
29) IfA= L 4 J satisfies the equation :

» 114 3
x2-6x+17 = 0 find A Ans: =8 2
2 4] [0 2] [1 6
30)  Find the matrix x if | 3|1 3™ 3 -2

11-53 18
X=-—
4125 -10

‘cosa —sina 0
sina cosa 0 |thenshow that [P(x)]" = [P(~x)]

31) If P(a) =
0 0 1
32) If two matrices A and B are given how to find (AB)' verify with an example.
(Find B" then find B x A™")
1T -2 1
N 2 3 1 : s AT 30 A1 :

33) IfA= i Verify (AdjA)' = adj(A™")

1

31
34) Find the values of a and b such that A? + al = bAwhere A = 7 § (a=b=8)
coso. sina |

35)  If Pla) = [ show that p(c) x p(B) =p(c + )

—sino. cosa

cosB isingd
36) IfA=

n_[cosnd isinne
isin® cos6

’ e 5 A =
J then prove by Mathematical Induction that : isinn® cosné

3 1 2
37) IfA=[_1 2}finerzltristuchthatAB_I,Ans:B:{'l 3}

2 2

Xy z

38) If X, y, z are positive and unequal show that the value of determinant |Y % X Isnegative,
Z Xy

sinfA+B+C) sinB cosC
39) if A+B+C =TI, show that =Silib 0 tanA =0
cos(A+B) —-tanA O
40) Find the quadratic function defined by the equation f(x) = ax2+bx+c
if f(o) = 6, f(2) = 11, f(-3) = 6, using determinants.

logx p 1

41) If x, y and z all positive, are pth, gt and rt terms of a G.P. Prove that llogy q 1 =0
ogz r



2y+4 5y+7 8y+a
3y+5 6y+8 9y+b

42) If a, b, c are in A.P. then find the value of : (0)
4y+6 7y+9 10y +c
[ cos® sin® . | cos26 sin26
43) If A= _ then show that A" =|
| —sin® cosO —sin20 cos26
[0 0 1 4 0D
44y 1fA=|0 1 Ofind A’ Hence find A® e |2 1 1B
100 0 0 1
1 0 20Ix
45  Findx, if X=5-110 2 1}4]=0 Ans: x = +4,13
2.0 3j1,
46) If P and Q are invertible matrices of same order, then show that PQ is also invertible.
47) If the points (2,0), (0,5) and (x,y) are collinear give a relation between x and y.

2
1

3y 3
48) Let 'x 1! = l4 find the possible values of x and y, find the values if x = y.

a b n la" ba"-1)
49) IfA=|g 1 prove that A" = a—i pneN
0 1

50) For any square matrix verify A(adj A) = |Ajl

e e e e %
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RAPID FIRE ON MATRICES

=

If a matrix has 8 elements. What are the possible orders it can have? What if it has
5 elements?

no

+3 2z 7B
i = JEhen find the Values of x and v
& ¥ & 3

F-2

3. Construct a 2% 2 matrix A= (aﬁ-), where elements are given by ay; =

4, Let A ¢ b : ? Jind BA
. 4 = . = . JLH .
302 -2 5

0 ét b

5. Showthatthe matrix 4_|_, o & is skew symmetric.
-5 —c 10

3 - T . .
i A= i . oo that A — A% s skew symmmetric matrix,

7. Give examples of matrices A and B such that 45 = 0 but BA= 0.

8. Let A be a square matrix. Then check whether A + AT is a symmetric matrix.

9. Show that the elements on the main diagonal of a skew symmetric matrix are all

ZEro.

10.Let A and B be symmetric matrices of same order. Then show that AB - BAis a
skew symmetric matrix.

11.Let A and B be symmetric matrices of same order. Then show that AB + BAis a
symmetric matrix.
12.Give examples of matrices A and B such that A5 = Z4.

13.Show that the matrix BT A B symmetric according as A is symmetric.
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0 1 0
14. i A= [T 1:| and B= [5 1:|, find the value of o for which A* = B.

7 x Ax -y 3 2 fnd
= | find x, v, zZ,w
15 x4z B3v—w 4 7 u

3
16. i A= |:4 2j|, then find the value af X for which A* = KA - 21

ANSWERS
1. {1%8 8x1,2x4, 4%2.5%1,1x5)

2. X=4andy=3

14. o =1
15. x=3, y=9 z=-2, w=20

16. k=1

40| Kendriya Vidyalaya Sangathan, Jabalpur Region



RAPID FIRE ON DETERMINANTS

Q.1
x -
Bvaluaie: i
x Sr+1
Q.2

i A= E ;} then find adiA

1 a al —be
1 b b —ac|=0
Q. 3. Without expanding prove that : e’ mab
1 -2 3
A=]1 2 1 iz sin gular.
x xr =3

Q. 4. For what Value of x the matrix

Q. 5. If Ais a matrix of order 3 and |A| = 8, then find the value of |adj A|

41 1 5
8 7 9
. . . 29 3
Q. 6. Without expanding evaluate the determinant
-3 5‘
Q. 7. Find the adjoint of the matrix 14 %
1 2]
¥ A=|, | thenshow that |2 4]=4]4]
Q.s. -
E] 2
Let 7 = ‘
Q.09. x 1 U Find the possible values of x and y, if x, ¥ € &
Q. 10.

ERN
i ‘4 5 ‘ = 3. Write the value of m.
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‘2 4‘ [Ex 4}
¥ _
5 1] [6 *1 then find the value of x.
ANSWERS
1. Sx° + 8x
) -5
2 - s
4. -1
5 64
6. 0

o

8. X:4,y:2;X:21y24;X:8,y:1;X:1,y:8

10. m=3

11, x=*A3
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