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HIGHLY ORDER THINKING QUESTIONS

HOTS - MATRICES / DETERMINANTS

a-x a b
1) Ifa+b+c=0and| ¢ b-x a =0 4o hrove that either x = 0 or X =i,/§(a2 +b? +c2)
b a c-xXx 2
P q]. 2 )
2) If A= o issuchthat A" =1 then find the value of I-P2+qr
cos®  -sin@ T

3) If A= [sine cosej| andA+A" =1 _Find the possible values of ¢ 6= 1_%
4) Inverse of a square matrix is unique. Give an example to prove it?

x-3 x-4 x-a
5) Prove that |X~2 X3 X_b=o,wherea, b, careinA.P.

x-1 x-2 x-c

a’ bc ac+c?
2 2 _ 2.2 .2
6) Using properties of Determinants prove that : a” +ah zb ag =4a’b’c
ab b“+ac ¢
2 -3

7) Express [ {4 | assum of the symmetric and skew symmetric matrices.

(b+ c)2 ab ca

2 _ 2
8) Prove that ab (a+c) RS 2 =2abc(a+b+c) (Use properties to prove the above)
ca bc (a+b)
X  —sino coso
9) Prove the determinant | _1X 1 isindependent as o (Ans: Scalar term)
cosa 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
01(X=({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) (3A2-9A+71)

@+17) (@a+2) (@a+2) 1
@+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)

25)

26)

27)

28)

Cos’A  CosASinA| , | Cos’B  CosBSinB
1t CosASinA  Sin?A CosBSinB  Sin’B

then show that XY is a zero matrix, provided (A-B) is an odd multiple of 1%

=0

Give that x = -9 is a root of find the other roots. Hint: Evaluate, find other roots.

NN X
o X W
X N N

3.1
IfA= [7 5] find x and y such that A?+x| = 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
fA=10 2 0| thenA® =2 Iy
00 2
If Aand B are two matrices such that AB = B and BA = A then A2+B? = ? \
11 1 3n—1 3n—1 3n—1
i A=|1 1 1|thenprovethat A" = 31 3T 3T heN
111 k Ll UL Lk

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

0 2b <c
A-[@ b —satisfy the equation AA =1,
a -b ¢

Assume X, Y, Z, W and P are matrices of order (2 x n), (3xk), (n x 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 Aand B be 3 x 3 matrices such that AT = -Aand B™ = B. Then the matrix ) (AB+3BA) is skew

symmetric matrix for ) . (A=3)
3 1 39 55
IfA=1_4 5|, show that A%=5A+7I = 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 Ais a non-singular matrix of order 3 and |A| = -4 Find |adj A| (16)
. a1 agp _ .
Given A = such that | A |=-10. Find a;1Cq1 +a42C2 (10)
a1 axp
x b ¢
. X y z

a y ¢ =0,thenfindthe value of + +

If I x-a y-b z-c (2)
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2
29) |fA=[3 4]satisﬁes the equation :
4 114 3
x2-6x+17 = 0 find A Ans: =3 2
. R e 0 Lo O
30) Find the matrix x if 13 1 317l 29
1{-53 18
X =-
4 25 -10

cosa -sina 0
sina cosa O |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")
1 -2 1

(-2 3 1 : AV = adi (A

33) If A= ; . Verify (AdjA)" = adj(A™")
3.1
34) Find the values of a and b such that A? + al = bAwhere A= 7 5 (a=b=8)
Py = <% " how that p(e) x p(B) = ploi+ B)

o) = (04 = o

35) If —sina. cosa . P P

cosO isin®
36) IfA=

cosn® isinn®d
isin® cos0

1 1 . An =
] then prove by Mathematical Induction that : [i sinno  cosné

3 -4 12
37) If A= [_1 ) ]findMatristuchthatAB:I,Ans:B:ll 3]

2 2

Xy z

38) If X, y, z are positive and unequal show that the value of determinant y z xjisnegative.
Z Xy

sin(A+B+C) sinB cosC
39)  If A+B+C=TLshowthat | ~SnB 0 tanA=0
cos(A+B) —-tanA O
40) Find the quadratic function defined by the equation f(x) = ax2+bx+c
if f(0) = 6, f(2) = 11, f(-3) = 6, using determinants.

logx p 1

41) If x, y and z all positive, are pt", g and r" terms of a G.P. Prove that togy q 1=0
ogz r 1
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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
[ cos6  sin® . [ cos26 sin20
43) IfA= . then show that A™ =| |
| —sin® cosé —sin26 cos26
(0 0 1 100
. 2 . 6
44) If A= 0 1 Offind A° Hence find A Ans 010
|1 0 0 0 0 1
1 0 2fx
45)  Findx, if X=5-110 2 1}41=0 Ans: x = 4,3
2 0 31
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.
3 3 2
48) Let x 1714 1 find the possible values of x and y, find the values if x = y.

a b G
49)  IfA=|g 1 prove that A" = a—1 pneN
0 1
50) For any square matrix verify A(adj A) = |A|l

EXT T
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