MISSION NDA MATHEMATICS

COMPLETE TOPICWISE

QUESTIONS

MATRICES

cosa sina 0

1. IfA(a,p) = [—sin a cosa 0 ], then A(a, f) ! is equal to

0 0 ef

(@) A(—a,—pB) (b) A(=a, B)
(c) A(a, =) (d) A(a, B)

2. If [;l _'Ba] is to be the square root of a two-rowed unit matrix, then @, § and y should satisfy

the relation
(@1+a?+py=0 (b)l—a?—By =0
(c)l1—a?+By=0 (d)a?+By—1=0
2 14 7
3. fA=|[0 sin 2x cos 2x|, then |A| equals
0 cos 2x sin 2x
(a) cos 2x (b) -2
(c) —2cos 4x (d) sin 4x
4. If Aisa matrix such that A2 + A + 2I = 0, then which of the following is not true?
(a) A is symmetric (b) A is non-singular
(C)A %0 (@Aﬂ=—%m+n
cos? &  cos Bsin 6 - .
5. fE@@) = [ ] e and 6 and ¢ differ by an odd multiple of /2, then
cos Osin 0 sin“ 6
E(B)E(p)is
(a) a null matrix (b) a unit matrix
(c) a diagonal matrix (d) none of these

6. IfA= [al-]-] is a 4 X 4 matrix and Cj; is the cofactor of the element q;; in |A[, then  the

expression a;1Cy1 + a1,C15 + a13C13 + a14C14 is equal to

(@)o (b) -1
(c)1 (d) |4]
0 ¢ -b a’®> ab ac
7. fA=|-c 0 a |and B =|ab b? bc|, then|AB| equals
b —-a 0 ac bc c?
(a) A3 (b) B2
(c)1 (d) none of these
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8. If Aand B are square matrices of the same order such that A> = A,B> = B,AB = BA =0,

then
(a) (A—B)> =B — A (b)(A—B)2 = A—B
()(A+B)?*=A+B (d) none of these
9. IfA= [Zxx 2] and A1 = _11 g] then x equals
(a) 2 (b) =(1/2)
()1 (d) %

10. Theequations2x +y =4,3x+ 2y = 2andx +y = —2 have

(a) no solution (b) one solution
(c) two solutions (d) infinitely many solutions
_[5 3 -1
11 .IfA= [14 11], then 1341 equals
(a) A (b) 24
(c) adjA (d) (1/13)A
3 1
— 7 E — 1 1 — T — pT Nn2005 H
2owp=| 0k ,A_[O 1],Q_PAP and x = PTQ2°%5P then x is equal to
2 2
1 2005 4 +2005v3 6015
(@) | (b)
0 1 2005 4 —2005v3
12+v3 1 1[ 2005 2—+3
(c)= (d) =
4l — 2 -3 42 ++v3 2005

sin x cosecx tan x
13.1f f(x) = sec x xsin x xtan x
x2—1 cosx x*+1

, then f_aa |f (x)|dx equals

(a)1 (b) -1
(c) 2a (d)o
_Ja 0 M o . 2 _p;
14.If A = [1 1] and B = [5 1] are two matrices, then A“ = B is true for
(@a=-1 (b)a=1
(c)a=4 (d) no real value of a
4 0 0
15.LetA=|0 4 0, then A" equals
0 0 4
4n 0 0 22n 0
(@fo 471 0 ()] o 22 0
0 0 4n—2 0 0 22n
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0 41 9 (df o 4™ 0

41 0 [AI* 0 0
g |
0 0 4nt 0 0 |AI™

16. For any 2 X 2 matrix 4, if A(adj4) = [100 100], then |A] is equal to
(a) 20 (b) 100
(c) 10 (d)o
2 . 2T k
cos —-  —sin — 1 0
17.0F) . ol = [0 1],then the least value of k equals (k # 0)
sin —  cos —
3 3
(@)1 (b) 2
(c)-1 (d)3

18. Which of the following is correct?

(a) Every identity matrix is a scalar matrix.

(b) Every scalar matrix is an identity matrix.

(c) Every diagonal matrix is an identity matrix.

(d) A square matrix whose each element is 1 is an identity matrix.
19. The system of homogeneous equations

tx+(t+D)y+(t—-—Dz=0,t+Dx+ty+({t+2)z=0

and (t — 1)x + (t + 2)y + tz = 0 has non-trivial solutions for
(a) exactly three real values of t
(b) exactly two real values of t
(c) exactly one real value of t
(d) infinite number of values of t

_Jcosx sinx v _ .1 0 .
20. IfA= [—sin . cos x] and A(adjd) =k [0 1], then the value of k is
(a) sin xcos x (b) 1
(c)2 (d) 3
1 2 -1
2L.IfA=|-1 1 2 ], then det[adj(adj4)] is
2 -1 1
(a) (14)* (b) (14)°
(c) (14)*(14)* (d) (14)*

22.1f A and B are square matrices and A~! and B~! of the same order exist, then the value of (AB)™!
is
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23.

24.

25.

26.

27.

28.

29.

30.

(a) AB™1 (b) A"1B
(c)A~1p~1t (d)B~1471

The system of equationsax + by +cz=q—7r,bx+cy+az=r—pandcx+ay+bz=p—q
is
(a) consistentifp =q=r
(b) inconsistent if a = b = ¢, and p, g, r are distinct
(c) consistent if a, b, ¢ are distinctanda+b +c¢c =0
(d) none of these

If a matrix A4 is such that 343 + 242 + 54 + I = 0, then A~ ! is equal to
(a) —(3A4% + 2A + 5I) (b) 342 +2A4+5
(c)342—-24-5 (d) none of these
Given2x —y + 2z = 2,x — 2y +z = —4 and x + y + Az = 4, then the value of A such that the
given system of equations has no solution is
(a)3 (b) 1
(c)O (d)-3
Assuming that the sums and products given below are defined, then which of the following is not
true for matrices?
(@) (AB)' = B'A’ () A+B=B+A
(c) AB = AC does notimply B = C (d)AB =0impliesA=00orB =0

Which of the following is not true?
(a) A2—B2=(A+B)(A—-B) (b) (AN =4
(c) (AB)™ = A"B™, where Aand Bcommute (d)(A—DI+A4A)=04%2=1

If in a square matrix A = [aij], we find that a;; = a;;Vi,j then Ais a
(@) symmetric matrix (b) diagonal matrix
(c) transpose matrix (d) skew-symmetric matrix

If A is a non-singular square matrix of order n, then the rank of A is

(a) equalton (b) less thann
(c) greater thann (d) none of these
If A and B are square matrices of the order 3, such that |A| = —1 and |B| = 3, then the value of
|3AB] is
(a)-9 (b) -81
(c) -27 (d) 81

- | SMART ACHIEVERS Web: www.smartachievers.online

JEE | NEET | FOUNDATION Phone: +91-7292077839 / 7292047839




31.IfA =

(a)o
(c)2

32.1fA = B

(a) 4
(c)1

1 -2 vy
0 1 0
0 0 1

and AB = I3, then x + y equals

(b) -1

(d) none of these

g] and A% — kA — I, = 0, then the value of k is

(b) 2
(d) -4

33. If A satisfies the equation x3 — 5x2 + 4x + k = 0, then A~ exists if

(@ k+1
(c)k#-1

3

s

(a) +3
(c) £5

(b) k #2
(d) none of these

.If matrix 4 = [g i] and |A3| = 125, then the value of a is

(b) £2
(d) 0

35. If A is a matrix of order 2 X 3 and AB is a matrix of order 2 X 5, then B may be a

(a) 3 X 5 matrix
(c) 3 X 2 matrix

(b) 5 X 3 matrix
(d) 5 X 2 matrix

36. Let A and B be two square matrices such that AB = A and BA = B, then A% =

(a) B
(c) I

(b) A
(d) 0

37.1f AB = A and BA = A, where A and B are square matrices, then

(Q)BZ=BandA? =4
(c)A? # Aand B> = B

(b) B2 # Band A2 = A
(d) A% = Aand B> # B

38. If Ais an m X n matrix such that AB and BA are both defined, then B is an

(a) m X n matrix
(c) n X n matrix

(x—a)?
39. If the matrix | (y — a)?
(z—a)?

by

@a+b+c=0,x+y+z=0
(cJa=b=cx+y+z=0

(b) n X m matrix
(d) m X m matrix

(x—b)? (x—c¢)?
(v —b)? (y —c)?|is azeromatrix, then a, b, ¢, x, ¥, z are connected
(z=Db)* (z—c)?

(b)a+b+c=0x=y=2z
(d) none of these
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_[6 x
13

(a) -2 (b) 2
(c)o (d)3

40. The value of x for which the matrix 4 ; 2] has no inverse is

8
41.1f [x J(; oo y] = _21 g] + [? _52] then (x,y) equals
(@) 4. 1) (b) (1,4)
(c) (—4,-1) (d) (1,—4)

42.I1f A = H 2 and ] = (1) 2], then which one of the following holds for all n = 1, by the principle

of mathematical induction?
(a) A" =214 — (n—1DI (b) A" =nA—(n—1)I
(c)A™ =214 + (n—=1I (d)A" =nA+ (n—1)I

43.1f A = [8 ?] ,n € N, then A*" equals

0 i 0 0
(a) [i 0] (b) [0 o]
1 0 0 i
(c) [o 1 (d) [i o]
44. If A and B are symmetric matrices, then ABA is
(a) symmetric (b) skew-symmetric
(c) diagonal (d) triangular

a a*> a*-1

45.If a, b, ¢ are distinct and [b b2 b3 — 1] = 0, then
c ¢ c3-1

(@a)abc =1 (b)a+b+c=0
(cda+b+c=1 (dyab+bc+ca=0
2 3 1 0 3 2 7 8
— — — _rT
asifa=[y = | B=]0, ] glandc= [2 g] then 24 + 3B — C" equals

-3 6 2 3 6 2
(a) [—6 —1 19] (b) [6 1 19]

11 24 14
(c) 10 7 31] (d) none of these

47.1f A2 — A+ 1 = 0, then the inverse of 4 is
(a) A (b)A+]1
(c)I—-A (d)A-1
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48. If w is a complex cube root of unity, and A = [(6) (?)]’ then A1%0 is equal to

(@A (b) —A
(c)o (d) none of these

49.1f A = diagonal(d,, d, ..., dy), then A" is
(a) diag. (d7~%,d3 1, .., dp™h) (b) A
(c) diag. (d},d%, ..., d}) (d) none of these

2 3 211
50.1f[1 x 1]]0 5 1]|1]|=0,then the valuesof x are

0 3 2llx
(a)1,8 (b) -1,8
(c)—1,-8 (d)1,-8
1 -1 1 4 2 2
5l.letA=1|2 1 —3] and (10)B=|-5 0 a]. If B is the inverse of 4, then a is
1 1 1 1 -2 3
(a)-2 (b) -1
(c)2 (d)5

52.1f A3 = 0, then I + A + A? equals
(@)l —A (b) (I — A)~*
(c)(I+4)t (d) none of these

53. The inverse of a symmetric matrix is

(a) symmetric (b) skew-symmetric
(c) diagonal (d) none of these
2 -1 -1 -8 -—-10
54.1f 1 0lA=|1 -2 -5, thenthematrixAis
-3 4 9 22 15
1 3

1 -2 -5
@ | ] (b) | -2 4]

3 4 0 _5 0

-1 2 5
(c) [ 3 4 0] (d) none of these

55.1fA = [Z Z] and 4% = [; g], then

(a) a = 2ab, B = a® + b* (b)a = a?+b% B =ab
(c)a = a? + b?%,B = 2ab (d) @ = a? + b?%,B = a? — b?

56. If A is a non-singular matrix of order 3 X 3, then adj(adjA) is equal to
(a) |[AlA (b) |A]|2A
(c)]A|7tA (d) none of these
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57.1f A and B are two square matrices such that AB = A and BA = B then

(a) 4, B are idempotent (b) only A is idempotent
(c) only B is idempotent (d) none of these

58. The matrices

59.

60.

61.

62.

63.

u v w 1 2 2 1
P = [uz U2 Wz] and Q = 5[12 -5 m]
Uz vz Wwj -8 1 5

are such that PQ = I (an identity matrix). Solving the equations

U v Wirx 1

[uz V2 W2 [y] = 1] the value of y comes out to be -3 . Then the value of m is equal to
Uz V3 Wzllz 5

(a) 27 (b) 7

(c)-27 (d) -7

If A is a square matrix such that A> = Aand (I + A)® =1 + AA, then 1 =?
(@ (2n—-1) (b)2™" =1
(c)2n+1 (d) none of these

If A is skew-symmetric, then A™ forn € N is
(a) symmetric (b) skew-symmetric
(c) diagonal (d) none of these

If w is the cube root of unity, then

0 w? o ) 1
1 w | X ® :)’2 “1 ] X a)z equals
w? 1 ) w
W — w? ] 1
(a)[a)—a)z (b)[w]
w — 2w?] w?
[1
(c) (w — w?) 1] (d) none of these
|1

Consider the system of equations in x,y, z as xsin 30 —y + z = 0,xcos 26 + 4y + 3z = 0 and
2x + 7y + 7z = 0. If this system has a non-trivial solution, then for any integer n, the values of
0 are given by

=n" =n"
(a) [n+T]n (b) [n+T]n
(G i nn
(© [n+ -] w (d)
If a matrix A is symmetric as well as skew-symmtric, then

(a) A is a diagonal matrix (b) A is a null matrix
(c) A is a unit matrix (d) A is a triangular matrix
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_[3 4 -2 -2 1.
64. IfA = [4 4], and B = [ 0 _2], then(A+B) " is
(a) is a skew-symmetric matrix (b)A* + Bt
(c) does not exist (d) none of these
65. Let p be an odd prime number and T, be the following set of matrices

T, ={A= [? Z] :a,b,c €{01,2,...,p — 1}}

The number of A in T}, such that the trace of 4 is not divisible by p but det(A) is divisible by p is

(@@-DE*-p+1) (b)p® — (» — 1)?
CICEEE (d) (@ - DE* -2)
ANSWER KEY

1. (a) 2.(b) 3. () 4-(a) 5. (a) 6.(d) 7-(d) 8. (c) 9.(d) 10. (b)
11. (¢) 12.(a) 13.(d) 14. (d) 15. (b) 16. (¢) 17. (d) 18. (a) 19. (¢) 20. (b)
21. (a) 22.(d) 23.(a) 24. (a) 25. (b) 26. () 27. (a) 28. (a) 20. (a) 30. (b)
31.(a) [ 32.(2) 33.(d) [ 34.(@) | 35.(a) | 36.(b) | 37.(a) | 38.(b) [ 39.(d) | 40.(a)
41. (@) | 42.(b) | 43.(c) | 44.(a) | 45.(a) | 46.(a) | 47.(c) | 48.(a) [ 49.(c) [ 50.(c)
51.(d) [ 52.(b) | 53.(a) 54-(@) | 55.(c) | 56.(a) | 57.(a) [ 58.(d) [ 59.(b) | 60.(d)

61.(d) | 62.(c) | 63.(b) | 64.(d) [ 65.(c)
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