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X y z
f
1. If f=|x2 y2 z%| andg =(x-y)(y-2)(z-x), then — is:
yz zx Xy 9
(A) XYy +YZ +2X (B) xZ +y? 422
© x2 +y2 +22 - Xy —yz —zX (D) none of above
a X eX loge a x 2
2. Ifg(x) = a 3% g3xloged 4| then:

a 5% e5x|ogea 1

A g(x)+g(x)=0 ®  g(x)-g(x)=0
(©) g(x)xg(—x)=0 (D) none of these
1+ X 1 1
3. If x20,y=#0,z20 and 1+y 1+2y 1 |=0, then x_1+y_1+z_1 is equal to :
1+z 1+z 1+3z
1
(G -1 (B) -2 (© -3 (D) 3
010
4. If A=|0 0 1|then AS_rAZ _gA =
pqr
(A) pl B) ql
© rl (D) none of these, | is third order unit matrix
*5. If 2x -y = 8 © and 2y + X = 4 15 , then:
3 3 2 - 4
3 0 3 2 -1 1
A = B =
@ x4y {03—2} ®) XLZO}
© « _1—23 D) B 1 1 -2
Y=l2 1 2 Y=la11 2
cosx -sinx O
6. If f(x)=|sinx cosx O] then f(x+y) isequal to:
0 0 1
A) f(x)+f(y) (B) f(x)-f(y) (©) f(x)- f(y) (D) None of these
2 : 2 :
0 0 0
7. If AB =0 where A=| °°° cososING | ndB =| b cos¢sing then |6 - ¢| is equal to:
cos0sin®  sinZ 0 cos¢sing sinzq)

T
A) 0 B) >

T
© n

(D) b1
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1 o 0)2 [0 0)2 1 1
8. fFA=| o o 1 ,B = o 1 o|andC =| o | where o is the complex cube root of 1 then
0)2 1 o o) 0)2 1 0)2

(A+B)C isequal to:

0 100 1 1
(A) 0 (B) 010 ©) 0 (D) 1
0 0 01 1 1
0 ¢ -b aZ ab ac
9. If A=|-c 0 a |andB =|ba b2 bc| then ABis equal to:
b -a 0 ca cb c?
(A) (0] (B) | © 21 (D) None of these
X 2 3
10. If { Y Y H } = {—} then x -y isequal to:
2x  x-y|l-1 2
(G -5 (B) 5 (© 4 (D) 6

1+a 1 1
11. faliblicl=-0suchthat| 1 1+b 1 |=2 then the value of A is:
1 1 1+c

(A) 0 (B) abc ©) —abc (D) None of these
x3-14x% —x 3x+1
12. The value of 'A" if ax? +bx3 +cx2 +50x +d =| 4x +1 3Xx X-41,is:
-3 4 0
(G 0 (B) 1 (© 2 (D) 3
13. The values of 0 lying between 6 =0 and 6 = n/2 and satisfying the equation

1+sin?0  cos?0 4sin460
sin20  1+cos20 4sin4® [=0 are given by :

sinZ ¢ c0s20 1+ 4sin4e

(A) n/24,5n/24 (B) 7n/24,11n/24 (C) 5rn/24,7n/24 (D) 11n/24,n/24
1-x -1 0
14. If f(x)=] 2 3-x 1 |, number of real roots of f(x)=0 is
4 -2 b5-x
(A 1 (B) 0 © 2 (D) 3
2 : i 2 :
15. If A= cos™0  sinfcoso , B= cos” ¢ sing¢cos¢ and 0 and ¢ differs by E,then AB =
sincosd  sinZ6 ] sin ¢cos ¢ sin2¢ 2

(A) | (B) @] © -1 (D) None of these
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1+i 1-i i
16. 1-i i 1+i|=
i 140 1-i
(A) -4 -7i (B) 4+7i © 3+7i (D) 7+ 4i
X +1 0] o2
17. If ois a cube root of unity, then ® X+ 1 =
o2 1 X+ o
@) x3+1 (B) X3 +o (©) x3 + 0? (D) x3
y+z x Yy
18. Iflz+x z x =k(x+y+z)(x—z)2,then k =
X+y 'y z
(A) 2xyz (B) 1 (C) Xyz (D) x2y?z2
x 3 7
19. If - 9 is a root of the equation | 2 x 2 | =0 then the other two roots are :
7 6 X
(A) 2,7 (B) -2,7 (©) 2, -7 (D) -2,-7
1 1 1 1 1 1 b ¢
20. fA=|a b c¢ [,B=|a? b2 c2|Cc=|a? b? c¢?|, then which relation is correct :
ad p3 3 a3 b3 3 3 p3 3
(A) A=B (B) A=C © B=C (D) None of these
b+c a-b a
21. c+a b-c b|=
a+b c-a c
(A) a®+b%+c® -3abc (B) 3abc -a® -b% -¢3
(©) a®+b%+c®-a%-b%-c%a (D) (a+b+c)(a2+b2+cz+ab +bc+ca)
[
22. If o is a cube root of unity and A = S| then AZis equal to :
o0 o
(YR B o © 1 © o
1 10
23. If A, = and A, = , then A_A, is equal to:
1 ‘ a b 2 ‘c d 281 a
(A) ac (B) bd (©) (o-a)(d-c) (D) None of these
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110
24. For the matrix A=[1 2 1|, which of the following is correct:
210
A A3+3A%2-1=0 (B) A3-3A%_1=0
(©) A3+2A%-1=0 (D) A3-A%41=0
1 a 1 s o o
25. If A= 5 1,B: b 1 and (A +B)- = A< +B“, then the value of a and b are:
(A) a=4b=1 (B) a=1Lb=4 (©) a=0b=4 (D) a=2b=4
26. T ,then A% _-5A =
_—4 2
(A) | (B) 14 1 © 0 (D) None of these
27. If matrix A = 0 -1 , then A6 _
1 0
0 -1 01 -1 0 10
A B C D
® [1 0} ® [10} © [0 J o) [OJ
(11
28. If A= },then AL00 =
11
(A) 2100 (B) 299 (©) 2101 (D) None of these
[a 0 0
29. If A=|0 b 0], then A" =
0 0 ¢
ha 0 O a 00 "o
A) 0O nb O (B) 0O0b o (©) 0O b" o (D) None of these
0O O nc 0 0 c 0o c"
2 L 4
30. The matrix |[-1 3 4 |is non singular, if :
1 -2 -3
(A) Az =2 (B) A#2 ©) A#3 (D) A% -3
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x2 +x Xx+1 x-2
31. 2x24+3x-1 3x 3x-3/=Ax+B.Then A+2B is equal to:
x2+2x+3 2x-1 2x-1
(G 0 (B) 4 (© 1 (D) 2
f'(x) g'(x) h'(x)
32. If f(x)g(x) and h(x) are three polynomials of degree 3 then ¢(x)=|f"(x) g"(x) h"(x)|isa
£7(x) g"(x) h"(x)
polynomial of degree :
(A) 3 (B) 4 © 5 (D) None of these
10 10 . .
33. If A= 11 and | = o 1l then which one of the following holds for all n >1.
A) AN = 2" LA (n -1 ®) A" =nA +(n-1)I
(©) AN = 2N A _(n-1) (D) A" —nA —(n -1)I
34. A square matrix P satisfies P2 - P, where | is the identity matrix. If P™ =51 — 8P, then n is equal to:
(G 4 (B) 5 (© 6 (D) 7
12 2
35. If 3A=|2 1 -2|and AAT =1. Then x +y isequal to:
X 2y
(G -3 (B) -2 (©) -1 (D) 0
122
*36. Let A=|2 1 2|, then
2 21
2 11
(A) A“-4A-513=0 (B) A =E(A—4I3)
© A3 is not invertible (D) A2 is invertible
V3 o1
P 11
37. If P= 2 2 VA =[ } and Q = PAPT, then PT (QZOOS)P isequal to :
1 43 01
2 2
1 2005
1 2005 E 2005 1 _3
® |y (8) © | | © 2
1 0 Y 0 2005
e2|A e—iC e—IB
*38. If A+B+C = n,eie =cosO+isin® and z = eiC g2B oA , then :
e—iB e—lA e—ZiC
A) Re(z)=4 (B) Im(z)=0 (©) Re(z)=-4 (D) Im(z)=1
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39.

40.

41.

*42.

*43.

44,

45.

1 1 1
2 2 2
The value of (2X +2‘X) (3x +3_X) (5X +5_X) is
2 2 2
oo T e
(A) 0 (B) 30% (©) 307X
1 -1 1
: ladj B| .
If A=|0 2 -3|,B=(adjA) and C =5A, then ——— is equal
2 1 0 c]
(A 5 (B) 25 (©) -1
x+a x2+1 1
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If a,b,c, arein AP.and f (x)=|x+b 2x2 -1 1|, then f'(x) is:

X +C 3x2—2 1

(A) 0 (B) 1 © a +bc
X 2 2/ L-X 2 4
The value of x for which |3 x 2|+| 2 4-x 8 |>33is:
3 3 X 4 8 16 — x
1 1 1
(A) O<x <1 (B) —— <X <— © X < ——
2 2 7
n n+1 n+2
Letf(n)=|"P, "*IP 4
ncn n+1Cn+1 n+2cn+2
divisible by :
A) nZ+n+1 (B) (n+1)! ©) n!

(D) None of these
to:
(D) 1
abc
(D) —_—
a+b+c
(D) x>1

n+2Pn+2 where the symbols have their usual meanings. Then f (n) is

(D) None of these

(D)

626

(D) 0

If A= X 1 =0 Where,f(x):a+bxn and f (2)=17, then f(5) is:
1 ¢ _]
X
) 126 (B) 326 ©) 428
1 3 2|1
The value of X, sothat [1x 10 5 1|/1|=0,is
0 3 2|lx
-7 ++35 -9+.53
(A) — (B) — (©) +2
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Paragraph for Questions 46 to 48

46.

47.

Elementary Transformation of a matrix:

The following operation on a matrix are called elementary operations (transformations)

The interchange of any two rows (or columns)

The multiplication of the elements of any row (or column) by any nonzero number

The addition to the elements of any row (or column) the corresponding elements of any other row (or
column) multiplied by any number

Echelon Form of matrix :

A matrix A is said to be in echelon form if

(i) every row of A which has all its elements 0, occurs below row, which has a non-zero elements
(i) the first non-zero element in each non —zero row is 1.
(iii) The number of zeros before the first non zero elements in a row is less than the number of such

zeros in the next now.
[ A row of a matrix is said to be a zero row if all its elements are zero]
Note: Rank of a matrix does not change by application of any elementary operations
11 3|1 1 3 6
For example |O 1 2(,|]O0 1 2 2| areechelon forms
0O 0 O||O O OO

The number of non-zero rows in the echelon form of a matrix is defined as its RANK.

1 2 3
For example we can reduce the matrix A =|2 4 7 | into echelon form using following elementary row
3 6 10
transformation.
12 3
(i) Ry, - Ry -2R; and R3 > R3-3R4|0 0 1
0 01
1 2 3
(II) R2—)R2—2R1 0 01
0 0O

This is the echelon form of matrix A
Number of nonzero rows in the echelon form =2 = Rank of the matrix A is 2

1 1 1
Rank of the matrix |1 -1 -1] is:
3 1 1
A 1 (B) 2 © 3 (D) 0
1 1 1 -1
Rank of the matrix |1 2 4 4 | is:
3 45 2
A 1 (B) 2 © 3 (D) 4
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48.

49.

50.

51.

52.

53.

54.

55.
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13 4 3
The echelon form of the matrix |3 9 12 9] is:
1 3 4 1
1 3 4 3
13 4 3 12 4 3 13 4 3 2
(A) 0 0 01| (B 0 00 0] (O 0 00 -2| (D 000 1
0 00O 0 00 -2 0O 00 O 0 00 O
1 2 3
The rank of the matrix |A 2 4| is 3if:
2 31
18 18 18
(A) A#E— (B) A=— ©) A=—— (D) None of these
11 11 11
1 2 3
Therankof |2 4 6| isequal to:
36 9
(A) 1 (B) 2 © 3 (D) None of these

If 3, — 2 are the Eigen values of a non-singular matrix A and | A |= 4, then the Eigen values of adj (A)are :

3 -1
(A) 2 (B) 3 -2 ©) 12,-8 (D) -12,8

Let p a non singular matrix 1+P + P2+...+P"=0. (O denotes the null matrix), then p1l=

A p" (B) -p" © —(1+P+....+ Pn) (D) None of these
1 2 3 -1 -2 4 -5 -6
IfpP=|2 3 4/|-2 O then P,, =
0O 0 1
3 4 5 0o -4
(A) 40 (B) ~ 40 ©) - 20 (D) 20
1 o "
If 1,0,0° are the cube roots of unity, then A=| o" ©*" 1 |isequalto:
m2n 1 mn
A o0 ® 1 © o © o

Let P be a non-singular matrix | +P + P2,+..+P" =0 (O denotes the null matrix), then P1lis:
@~  P" ®  -P"

(©) —(I +P +...+P" (D) None of these
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56.

57.

58.

59.

60.

If D = diagonal [dy,d3,d3,...,dy | where dj =0vi =1,2, 3,...,n then D1isequal to:
(A) @) (B) In

© diagonal (dl‘l,dél,...dﬁl) (D) None of above

Let A be an orthogonal non-singular matrix of order n, then |A - In| isequal to:

A) lIn - Al (B) |A] ©) |AllIn - A D) (1) |AlfIn - Al

‘A’ is any square matrix, then det ‘A —AT‘ is equal to :

(A) 0 (B) 1
© can be O or a perfect square (D) cannot be determined
1 a b
Ina AABC, if 1L ¢ a|=0, then sin? A +sin?B +sin?C is equal to :
1 b c
9 4
(G 2 (B) 5 (© 1 (D) 33

If a,b,c are the sides of a AABC opposite angle A,B,C respectively, then

a? bsin A csinA
A =bsinA 1 cos(B-C)| equals :
csinA cos(B-C) 1
(A) sin A -sinCsinB (B) abc
© 1 (D) 0
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Paragraph for Questions 61 to 63

p
Consider the determinant, A = |x
|

3 < o
S5 N =

h

Mij denotes the minor of an element in it row, and jth column

Cij denotes the cofactor of an element in it" row and jth column
61. The value of p-C21+q-Cpo +r-Cp3 is:
@ o ® A © A @) A%
62. The value of x -Cpq +y-Coo+2-Cpg is:
@ o ® A © A @) A%
63. The value of q-M12 -y Moo +m M3y is:
@ o ® A © A D) A%
n
64. A and B are square matrices and A is non-singular matrix, (A‘lBA) ,nelt, isequal to:
A) ATBN AN (B) A"B" AN ©) A 1g"A (D) AT"BAD
0 2b ¢
65. The value of a,b,c when |a b -c| is orthogonal, are :
a -b c
1 1 1 1 1 1 1 1 1 1 1 1
A t—t—t— B t—t—=t+t—= (C) t—,t—=z— (D) t—t—t—
J2' e 2 NERERVFRNG PRGN} 2" V2 2
66. The equations 2x +y = 5,x +3y =5,x -2y = 0 have:
(A) no solution (B) one solution © two solutions (D) infinitely many solutions
Passage for Question 67 to 70
Consider a system of linear equation in three variables x,y,z
aix +byy +¢1z =dq; asx +boy +coz =do; agx +bgy +c3z =dg3
aj bl Cp (| X dl
The system can be expressed by matrix equation |a, by co ||y |=|d>
az b3 C3 ||z d3
. if A is non-singular matrix then the solution of above system can be found by X = A_lB, the solution in
this case is unique.
. if Ais a singular matrix i.e. |A| =0, then the system will have
. no unique solution if (AdjA)B =0
. no solution (i.e. it is inconsistent) if (Adj A)B =0

Where Adj A is the adjoint of the matrix A, which is obtained by taking transpose of the matrix obtained
by replacing each element of matrix A with corresponding cofactors.

Now consider the following matrix.

a lo0 a 1 2
d,B=|0 d
c f g

f a X
A= U=lg|lV=]0][|X=|y
h 0 z

S o0 B

1b
1b
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67. The system AX =U has infinitely many solution if:
(A) c=d,ab=1 (B) c=dh=g © ab=1h =g (D) c=d,h=gab=1
68. If AX =U has infinitely many solutions then the equation BX =V has:
(A) unique solution (B) infinitely many solution
© no solution (D) either infinitely many solutions or no solution
*69. If AX =U has infinitely many solutions then the equation BX =V is consistent if
(A) a=0 (B) d=0 (©) f=0 (D) adf =0
*70. Consider the following statements:
A: if AX =U ; has infinite solutions and cf = 0, then one solution of BX =V is (0,0,0)
R: if a system has infinite solutions then one solution must be trivial. Then
(A) A and R are both correct and R is correct explanation of A
(B) A and R both are correct but R is not correct explanation of A
© A'is correct R is wrong
(D) A and R are both wrong
t2-3t+4
71. Iftisrealand A = - then the number of solutions of the system of equations 3x -y +4z = 3,
t“+3t+4
X+2y-3z2=-2, 6X+5y+Az=-3 is:
(A) one (B) Two © zero (D) infinite

72. The set of equations Ax —y +(cos0)z =0; 3x +y +2z =0; (cosf)x +y+2z =0; 0<0<2r, has

non-trivial solutions.

(A) for no value of » and 6 (B) for all value of A and 6
© for all values of A and only two value of 6
(D) For only one value of A and all values of 0

Xx+a x+b x+a-c 2

*73. Let A(X)=|x+b x+c x-1 | and J.A(x)dx =-16 where a, b, ¢, d are in AP, then the common
X+¢c Xx+d Xx-b+d 0

difference of the AP is:
(A) 1 (B) 2 © -2 (D) None of these

*74. Let {Al,AZ,A3,...,Ak} be the set of third order determinants that can be made with the distinct nonzero

real numbers a;,a»,as,...,ag. Then:

K
A) k =9! (B) ZAi -0
i=1
© at least one Aj =0 (D) None of these
75. If a #p,b=q,c=#r and the system of equations px +by +cz =0, ax +qy+cz =0, ax +by +rz =0

. p q r. .

has a non-zero solution, then value of + + is:
p-a gq-b r-c

(A -1 (B -2 © 1 (D) 2
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X b b «
76. If Ai=|a x b and A, =‘ are the given determinants, then :
a
a a X
2 d d 2 3/2
(A) A = 3(A2) (B) —(Al) =34, (C) —(Al) = 2(A2) (D) Ay =3A3
dx dx
o 1 -2
77. In the determinant | -1 0 3 |, the ratio of the co-factor to its minor of the element -3 is :
2 -3 0
(G -1 (B) 0 ©) 1 (D) 2
78. If value of a third order determinant is 11, then the value of the square of the determinant formed by the
cofactors will be :
(A) 11 (B) 121 (©) 1331 (D) 14641
79. Consider the system of linear equations a;x +b;y +¢;z +d; =0, a,x +b,y +c,z+d, =0 and
a,; b ¢
agx +b3y+c3z +d3 =0. Let us denote by A(a,b,c) the determinant a, b, c,|. If A(a,b,c) # 0, then
az by cg
the value of x in the unique solution of the above equations is :
A(bed) ~A(bed) A(acd) A(abd)
(A (B) —— ©) (D) -
A(abc) A(abc) A(abc) A(abc)
10! 11! 12!
80. The value of the determinant | 11! 12! 13! | is:
12! 13! 14!
(A) 2(10111!) (B) 2(10113!) (C) 2(10111112!) (D) 2(11112113!)
1 351
o . 2 3 4 2.
81. The cofactor of the element '4' in the determinant 8011 is:
0211
(A) 4 (B) 10 (©) -10 (D) -4
a, b ¢
82. If A=|a, b, c,| and A,B,Cy denote the co-factors of al,bl,(:l respectively, then the value of the
ag by cg
AL B G
determinant |A, B, C,|is
A; Bs Cj
A) A ® A7 ©  A® ® o
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a; b, ¢

83. If in the determinant A=fa, b, c,|, A;,B;,C; etc. be the co-factors of al,bl,cl etc., then which of the
ag bz c3
following relations is incorrect :
(A) a;A; +bB, +¢,C = A (B) a,A, +b,B, +¢c,C, = A
© azAg +bsBs+cCy = A (D) a;A, +b;B, +¢,C, = A
84. If Aj,B,;,C, .... are respectively the co-factors of the elements a;,b;,c, ,...... of the determinant
a; b ¢ B, C,
A=|a, b, ¢, |, then B =
ag bz ¢c3 0
(A) a;A (B) aazA (©) (al + bl)A (D) None of these
85. Let A= [ai.} be a square matrix and let c; be cofactor of a..in A. If C = [c} , then :
T ij ij ij
(A) ICI=lA] (B) ICIEIAPY  (© ICIEIAP 2 (D) None of these
86. X+ky-z2=0,3x —ky -z =0 and x -3y +z =0 has non-zero solution for k =
(G -1 (B) 0 (© 1 (D) 2
87. The number of solutions of equations X +y-z =0, 3x-y-z=0,x-3y+z =0 is:
(A) 0 (B) 1 (©) 2 (D) Infinite
88. If x+y-z=0, 3x-ay-3z=0, x -3y +z =0 has non zero solution, then a =
(A) -1 (B) 0 (©) 1 (D) -3
x"  sinx  cosx
. nn nn d" .
89. If Ax)=| n! sin— cos—- |, then the value of — [A(x)} at x =0is:
dx
a a’ a®
(A) -1 (B) 0 © 1 (D) Dependent of a
3 5 7
90. The inverseof |2 -3 1] is:
1 1 2
7 3 -26 7 3 -26 3 1 11
(A) 3 1 -11| (B) 3 1 11| (© 7 3 -26 (D) None of these
-5 -2 0 -5 -2 1 -5 2 1
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*91. Let A and B be two nonsingular square matrices, AT and BT are the transpose matrices of A and B,
respectively, then which of the following are correct? @
(A) BTAB is symmetric matrix if A is symmetric
(B) BTAB is symmetric matrix if B is symmetric
© BTAB is skew-symmetric matrix for every matrix A
(D) BTAB is skew-symmetric matrix if A is skew-symmetric
*92. If A(0)= .sm 0 IC.OSQ , then which of the following is not true?
icos® sinod
(A) AOY ™ = A(n - 0) (B) A(0)+ A(r +0) is a null matrix
(©) A(0) is invertible for all 6 e R (D) A(0) = A(-6)
3 -3 4
*93. If A=|2 -3 4|, then:
0 -1 1
(A) adj(adj)A=A (B) ladj(adj A)|=1 (C) ladj Al=1 (D) None of these
1 -1 2
*94. If Al=l0 3 1 |, then:
0O 0 -1/3
-1 1 -2
(A) |A]=-1 (B) adjA={0 -3 -1
0O 0 1/3
11/3 7 1 -1/3 -7
(©) A=/0 1/3 1 (D) A= -3 0
0O o -3 0 0 1
*95, Which of the following statements is/are true about square matrix A of order n? @
(A) (—A)_1 is equal to ~A~1 which nis odd only
(B) If A" =0, then | + A +A%+ ...+ A" 1_(_ayt
© If A is skew-symmetric matrix of odd order, then its inverse does not exist.
(D) (AT )‘1=(A‘1)T holds always
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*06. If A, B and C are three square matrices of the same order, then AB =AC = B=C. Then:
(A) |A]l=0 (B) Ais invertible
© A may be orthogonal (D) A is symmetric
*97. Suppose ag, a,,... are real numbers, with a; #0. If aq, 85, 8g,.nn are in A.P., then :
a; a ag
(A) A=|a, ag ag| issingular (where i = \/Z)
as ag ay
(B) the system of equations a;x +a,y +a;z =0, a,x +agy +agz =0, a,x +agy +agz =0 has
infinite number of solutions
a, ia
(©) B = { 1 2} is nonsingular
ia, a;
(D) None of these
10 . L
*08. Let A= . Then which of following is not true ? (b\
11 S~
1
(A) lim —A™" = 00 (B) lim =A™ = 00
n—wn?2 -1 0 n—wn -1 0
n 1 0
© AT = 1 vn =N (D) None of these
-n
*99. If C is skew-symmetric matrix of order n and X is n x1 column matrix, then xTcx is:
(A) singular (B) non-singular  (C) invertible (D) non-invertible
011 b+c c+a b-c
*100. IfS=|1 0 1|and A=|c-b c+b a-bj(a,b,c=0), then sAs 1 is:
110 b-c a-c a+b
(A) symmetric matrix (B) diagonal matrix
© invertible matrix (D) singular matrix
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*101. If AB=A and BA =B, then:
A) A%B = A? (B) B2A = B? (©) ABA = A (D) BAB =B
102. Let K be a positive real number and @
2k-1 2vk 2vk 0 2k-1 vk
A=l2k 1 -2|and|1-2k 0 2
20k 2k -1 ~k 2k 0
If det (adj A)+det(adj B) = 10°, then [k} is equal to
x; if i=j,xeR
*103. Let A= a;; be a matrix of order 3, where aj = 1, if li-j]l=1 then which of the following hold(s)
0; otherwise
good :
(A) for x =2, A is a diagonal matrix
(B) A is a symmetric matrix
© for x = 2, det A has the value equal to 6
(D) Let f(x)=detA, then the function f(x) has both the maxima and minima
104. Let M and N be two 3x3 nonsingular skew-symmetric matrices such that MN = NM. If PT denotes the
-1 T
transpose of P, then M 2N2 (MT N) (MN_l) is equal to : @
(A M2 (B) ~N? ©) ~-M? (D) MN
*105. For 3x3 matrices M and N, which of the following statements (s) is (are) NOT correct ? @
(A) NTMN is symmetric or skew-symmetric, according as M is symmetric or skew- symmetric
(B) MN — NM is skew-symmetric for all symmetric matrices M and N
© MN is symmetric for all symmetric matrices M And N
(D) (adjM)(adjN ) = adj (MN ) for all invertible matrices M and N
106. Let A = |:aij:|3 5 be a matrix such that AAT = 41 and a; + 2Cij =0, where Cij is the cofactor of a;; and |
X
ajpt4 A, a3 a;p+1l  ap, a3
is the unit matrix of order 3. | a,; a,,+4 a,; [+5A| a,; a,,+1 a,3 |=0 then the value of
as ag; Az t4 as azy Agz+]
100 is___. €S
A —
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*107.

108.

109.

*110.

Let A and B be two nonsingular square matrices, AT and BT are the transpose matrices of A and B,

respectively, then which of the following are correct ? @
(A) BTAB is symmetric matrix if A is symmetric

(B) BTAB is symmetric matrix if B is symmetric

© BTAB is skew-symmetric matrix for every matrix A

(D) BTAB is skew-symmetric matrix If A is skew-symmetric

If A is a symmetric and B skew-symmetric matrix and A+ B is nonsingular and C = (A + B)‘l(A— B),

then prove that : (b\
A —
(i) CT(A+B)C=A+B (ii) CT(A—B)C=A—B (iii) cTac=A
coseco, 0 0 sec? o 0 0
If A=| 0O cosec?B 0 and B=| 0 sec?p 0O |where a,pyeR —{n Tine I} and
0 0 coseczy 0 0 sec? Y 2

c :(A‘5 +B‘5)+5A‘1B‘1(A‘3 +B"3)+10(A"l+B"l)A"ZB‘2 (where X = (X~1)", then |C] =

A o ® 1 © 2 DO 4
a b O

Matrix A=|c O b | then:
0 ¢ -a

A) A° - (a2 b )3 A (B) A° - (a2 - 2bc)4 A

© ‘A2+(2bc—a2)l3‘ -0 (D) ‘A2+(a2—2bc)l3‘:0
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*111. A is even ordered non singular symmetric matrix and B is even ordered non singular skew symmetric
matrix such that AB = BA, then A3B3(B’A)_1(A_lB_l) AB is equal to : @
A) A?B? (B) B2A? ©) ~A’B? (D) ~B2A?

*112. Let P be a 3x3 matrix such that P' = AP+pul, A, ne R, where A # £1, u= 0 and PT denotes transpose of

matrix P then :

(A) P is singular matrix (B) P is non singular matrix
X
© P|y |=0 have a unique solution (D) trace of P = L
2 1-A
*113. Let M and N be two 3 x 3 matrices such that MN = NM, M3=N®and M = N2 then : fb\
A
A ‘M2N2+M3+MN4‘=O
(B) There exist a non zero 3 x1 matrix U such that (MZN2 +M3 4 MN4)U is a zero matrix
(©) ‘M2N2+M3+MN4‘21
(D) For a 3 x 1 matrix U such that (MZN2 +M3 4 MN4)U is a zero matrix then U is a zero matrix

*114. Consider the system of equations 3x -y +4z =3, x +2y-3z=-2, 6Xx +5y +iAz =-3, then for A=-5:

(A) system has no solution
P . . . X -4 7y +9
(B) system has infinitely many solutions lying on a line = =z
-5 13
P . . . x+1 7y-4 z-1
© system has infinitely many solutions lying on a line = =
-5 13 1
(D) system has infinitely many solutions representing a plane
2a b ¢ 1
115. Suppose a,b,ceR and abc=1. If A=| b 2c a |suchthat A'A=43] and |A]> 4, find
c a 2b
[a3 +b® +c3]. [.] denotes greatest integer function. @
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116. A= {2 ﬂ and A8+ A8 A% A2 +(1)\V = LOJ (where | is the 2x2 identity matrix), then the product
of all elements of matrix V is
117. If {a 1b } is an idempotent matrix and f(x)=x —x2 ; bc =174, then the value of 1/ f(a) is
c l-a
0O 1 -1
118. Let X be the solution set of the equation AX =1, where A={4 -3 4 | and | is the corresponding
3 -3 4
unit matrix and x < N, then the minimum value of Z:(cosX 0 +sin* ), 0eR.
1 tan x . . T A 1 .
119. A= ¢ 1 and f(x) is defined as f(x)=det.(A' A™") then the value of f(f(f(f....... f(x))) is
—tanx
n times
n=22) _
120. If A is an idempotent matrix satisfying, (I —0.4A)_1 =1 -aA, where | is the unit matrix of the same
order as that of A, then the value of |9(x| is equal to
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3x2 (x + 2)2 5x2 2x
121. Let A=| 1 |(,B=[abc], and C= 5x 2 2x (x + 2)2 be three given matrices, where
6x 2x  (x+2)% 5x2

122.

123.

124.

125.

126.

a,b,c and x € R. Given that tr(AB) =tr(C)x € R, where tr(A) denotes trace of A. If f(x)= ax? +bx +c,
then the value of f(1) is

Let A =[aij]3X3 be a matrix such that AAT =41 and a;; +20ij =0, where Cij is the cofactor of a;; and |
is the unit matrix of order 3.
a;p+t4 2 a3 a;p+l  agp a3
asq agy +4 sy [+5A] ap;  a@sy+l asz (=0
azy agzp; agz+4 az; agp azz+l
Then the value of 10X is

Let S be the set which contains all possible values of I,m,n,p,q,r for which

2-3 p 0
A=| O m2-8 q be a nonsingular idempotent matrix. Then the sum of all the
r 0 n-15

elements of the set S is

Let o,B,y are the real roots of the equation x3

+ax2+bx +c = O(a,b,c eRand a # O) . If the system of
equations (in u, v and w) given by

au +pv+yw =0

Bu+yw+aw =0

Yu+ov+pw =0

has non-trivial solutions, then the value of a2/b is

a; ap ag
If a;,ap,a3,5,4,ag,a7,ag,ag arein H.P.,,and D =|5 4 ag, then the value of [D] is
azy ag ag
(where [.] represents the greatest integer function) @
(B+y—0c—6)4 (B+y—a—6)2
If |(y+a-B —8)4 (v+oa-B- 6)2 = —k(a —B)(a—y)(a —8)(B—y)(B—6)(y—6), then the value of (k)ll2
(0(+B—y—6)4 (OL+B—V—5)2

is . @
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127.

128.

129.

130.

X+2 2x+3 3x+4
Absolute value of sum of roots of the equation |2x +3 3x+4 4x+5 =0 is
3x+5 5x+8 10x +17

Ag'x) (XA (xPAq(x))
Let A (x) denote a polynomial of degree k where k >1, & A(x)=|A;"(X) (XA,(x))" (szl(x))"
Ag™(x) (XALO0)™ (xZA ()™

find A'(1001)

If a, B, y are real numbers, then without expanding at any stage, show that

1 cos (B—a) cos(y—a)
cos(a —B) 1 cos(y-p)|=0.
cos(aa—vy) cos(B-7v) 1

2

@-y? (a-z72 |[@+ax)? @+bx)? @L+cx)?
Prove that|b -x)2 (b-y)2 (b-z)?|=|d+ay)® @L+by)? @L+cy)?
-2 |a+az)?® @+bz)? @+cz)?

=2b-c)(c-a)(@-b)x(y-2z)(z-x)(x-y).

()

()

()
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2bc —a? c? b?
131. EXxpress A = c2 2ca —b? a? as square of a determinant and hence evaluate it: @
b2 a2 2ab - c?

ah +bg g ab+ch ah +bg a h
132. Prove without expansion that [bf +ba f hb+bc|=abf +ba h b
af +bc ¢ bg+ fc af +bc g f

sin X cosx sin X

d
133. If y=|cosx -sinx cos x|[,find _y
dx
X 1 1
x" n! 2
nn . n
134. If f(x)=|cosx cos— 4, then find the value of [f(X)y—g:(NeZ). fb\
2 an - S
. . nm
sinx sin— 8
2
bc-a2 ca-b? ab-c? a? c2 2ac —b?
135. Show that [ca —b2 ab-c2 bc-a?|=|2ab-c? b2 a? @
ab-c2 bc-a? ca-b? b2 2bc —a? c2

136. Write down the 2x2 matrix A which corresponds to a counterclockwise

rotation of 60° about the origin. In figure, the square OABC has it c B

W
diagonal OB of 2\/5 units in length. The square is rotated X ré X
counterclockwise about O through 60°. Find the coordinates of the

. . 0] X A
vertices of the square after rotating. @

137. Let x, y, z be the distinct common roots of equations a'® =1 and a®® =1 such that there real part is

2,2

4 1+xy+x2y2 1+Xxz+Xx°z

1+x2+x
positive and o =[L+xy +x2y?> 1+y?+y* 1+yz +y?z?| then: @

1+xz +x2%22 1+yz +y222 1+2%+2%

(A) o is purely real (B) o is purely imaginary

(©) Re(w)>0 (D) Re(w) <0
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138.

139.

140.

If A,B and C are the angles of a triangle, show that the system of equations
xsin2A +ysinC +zsinB =0, xsinC +ysin2B+zsin A =0, and xsinB+ysinA+zsin2C =0
possesses nontrivial solution. Hence, system has infinite solutions.

If axl2 +by12 +czl2 = ax% +by§ +cz§ = axg +by§ +cz§ =d, ax,X5 +by,y, +€2,25 = axgX, +bygy, +€2,52; =
2

b £, th thtXl o (d-t) (d+2f) ()

ax,x, +by,y, +cz,z, = f, thenprovethat [x, vy, z,/=(d- - [ 3
172 Y2 142 2 Y2 %2 abe A,
X3 Y3 Z3
2a,b; ab, +asb; ab; +asb;

Let A =|a;b, +ab; 2ab, a,b, +agb,|. Expressing A as the product of two determinants, show

ab; +azb; agh, +a,by 2a5b,

that A = 0 hence, show that if ax2+2hxy+by2+2gx +2fy+c =(Ix +my+n)(|'x +m'y+n'), then

a h g

h b f[=0. S
A —

g f c
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141.

142.

143.

144.

145.

146.

147.

148.

1+a®x (l+b2)x (1+cz)x
If a2+b%2+c2=-2 and f(x)= (1+a2)x 1+b3x (1+cz)x , then find the degree of polynomial f(x).
(1+a2)x (l+b2)x 1+c2x

polynomial of degree.......

If the system of equations 3x — 2y + z = 0, Ax —-14y +15z =0, X +2y + 3z =0 has a non-trivial solution,

then find the value of 2.

cosx —-x 1 ¢
Let f(x)=|2sinx _y2 2x |. Find the value of lim ﬁ
x—>0 X
tanx —-x 1

2cos?x Sin(2x) -sinx 1 (/2
Let f(x)=]| sin(2x) o2gjn2x cosx [. Find the value of —J. [f(x)+ f'(x)]dx.
sin x —CoSsX 0 o

3a -a+b -a+c
If |-b+a 3b -b +c |=k(a +b +c)@@b +bc +ac), then find the value of k.
—-c+a —C+b 3c

1 1 1
Let ¢(x)=x+ay, do(x)= x2 +bix +by,x; =2,x5,=3 and x3=5 and A=|§(xq) &
do(X1) s

Find the value of A.

If the system of equations
ax+hy+g=0 ..(0)
hx +by +f=0 ()]

and ax2+2hxy+by2+29x +2fy+c+t =0 ...(iii)

abc + 2 fgh —af? —bg2 —ch?

has a unique solution and =8, find the value of ‘t'.

h2 —ab
X x2 x3 -1 0 x -x4
If | x x2 1 |=3, then the value of 0 x —x4 x3_1]is......
x> 1 x x-x% x3-1 0

DTS - 12 | Numerical Value Type 144 Matrices and Determinants



VMC g

IIT JEE | MEDICAL | FOUNDATION

149.

150.

151.

152.

153.

154.

155.

If A2=3A-2] and A8 =pA+ql, thenp+qis ......

If A, B and C are n x n matrices and det(A) = 2, det(B) = 3 and det(C) = 5, then find the value of

= [det(AzBC’l)] (where [-] represents greatest integer function).

a b c
If matrix A=|b ¢ a|, where a, b, c are real positive numbers, abc =1 and ATA= I, then find greatest
cab
value of a3 +b3 +c3.
a 0 ! a o0
Let a, =r(‘C,).b, =(7-r)('C,) and A, :{or b } If A= ZAr {o b}, then find the value of a + b.
r r=0

If the system of equations
X+y+z=5
X+2y+3z=9
X+3y+az=0

has infinitely many solutions, then find p-a

Let A be the set of all 3 x 3 symmetric matrices all of whose entries are either O or 1. Five of these entries

are 1 and four of them are 0. If n is the number of such matrices, then find %

2 2} If A~1=xA +vyl, then the value of 2y + x, is ......

Let A={
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1. If the system of linear equations

X +ky+3z=0
3x+ky -2z =0
2X +4y -3z =0

. Xz .
has a non-zero solutions (x, y, z), then — Is equal to :
y

) 30 (B) -10 (©) 10 (D) -30

X—-4 2X 2x
If| 2x x-4 2x |[=(A+Bx)(x - A)Z, then the ordered pair (A, B) is equal to :
2x 2x  x-4

A) (4. 5) B) (-4, -5 © (-4, 3) (D) (-4, 5)

. 1 2. -
Let A be a matrix such that A - [O 3} is a scalar matrix and | 3A]=108. Then A? equals :

36 -32 4 0 4 -32 36 0
(A (B) © (D)
0O 4 -32 36 0 36 -32 4
Let S be the set of all real values of k for which the system of linear equations x +y+z =2;

2X +y -z =3; 3x +2y +kz = 4 has a unique solution. Then Sis:

(A) an empty set  (B) equal to R ©) equal to {0} (D) equal to R - {0}

If the system of linear equations : x +ay +z =3, X + 2y + 2z = 6, X + 5y + 3z =b has no solution, then :

(A) a=-1b=9 (B) ax-1,b=9 (O a=1b=#9 (D) a=-1b=9

Suppose A is any 3 x 3 non-singular matrix and (A-3I)(A-51)=0, where | =13 and O=05. If

aA +BA’l =4l, then o +p isequal to:

(A) 13 (B) 7 (©) 12 (D) 8
100

Let A=|1 1 0| and B = A20. Then the sum of the elements of the first column of B is :
111

) 211 (B) 251 (©) 231 (D) 210

@ [51 63} ®) [51 84} © [72 —63} D) [72 —84}

2 -3
If A :[ 1 } then adj (3A2 +12A) is equal to :

84 72 63 72 -84 51 -63 51
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9. If S is the set of distinct values of ‘b’ for which the following system of linear equations x +y +z =1,

X+ay+z =1 ax +by+z =0 has no solution then Sis :

(A) an infinite set
(B) a finite set containing two or more elements
© a singleton
(D) an empty set
0 cosx -sinx
T
10. If S=:<x€]O0, 2n]: |sinx 0 cosx |=0¢, then Ztan(—+x] isequal to :
cosx sinx 0 xeS 3
A -2+43 ®  4+23 ©  -4-2y3 ©  -2-43
11. The number of real values of A for which the system of linear equations 2x +4y-Az =0,

4X +Ay +2z =0, AX +2y+2z =0 has infinitely many solutions, is :

A) 0] (B) 1 ©) 2 (D) 3
12. Let A be any 3 x 3 invertible matrix. Then which one of the following is not always true ?
A) adj (adj (A)) | Al-(adj (A))™* B) adj (adj (A) 4 AF (adj(A)™*
©  adj(A)4A]A? D)  adj (adj (A)JA]-A
13. For two 3 x 3 matrices A and B, let A+B =2B' and 3A+2B = I3, where B’ is the transpose of and I3 is

3 x 3 identity matrix. Then :

(A) 10A +5B =3I, (B) 5A+10B =21, (C) 3A+6B =2l (D) B+2A=1,
14. If A :[5; _Zb} and Aadj A—AAT, then 5a +b is equal to :
(A) -1 (B) 5 (©) 4 (D) 13
15. The system of linear equation x +Ly -z =0,Ax -y -z =0, x +y —Az =0 has a non-trivial solution for :
(A) infinitely many values of A (B) exactly one value of A
©) exactly two values of A (D) exactly three values of A
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cosXx sinx sinx
T T
16. The number of distinct real roots of the equation, [sinx cosx sinx|=0 in the interval {——, —} is :
sinx sinx cosXx 4
(G 1 (B) 4 ©) 2 (D) 3
3 o1
17. 1fp=| 2 2 ,A=[l 1} and Q =PAPT, then PTQ2015 ps:
1 \/E 01
2 2
0 2015 2015 0 1 2015 2015 1
(G (B) © (D)
0 0 1 2015 0 1 0 2015
18. Let A be a 3 x 3 matrix such that A2 —5A +71 =0.
1
Statement -1: A™ = ?(SI -A).

Statement -IlI: The polynomial A% _-2A% _3A+1 can be reduced to 5(A -41). Then:

(A) Both the statements are true.
(B) Both the statements are false.
© Statement-I is true, but Statement -l is false.
(D) Statement-I is false, but Statement-Il is true.
-4 -1 . . .
19. If A= [ —_— } then the determinant of the matrix (A2016 ~2A2015 _ A2014) is:
(A) -175 (B) 2014 (©) 2016 (D) -25
20. The set of all values of L for which the system of linear equations
2Xq = 2X5 + Xg = AXq, 2X1 = 33Xy + 2Xg = AXy, —Xq +2X5 = AXg has a non-trivial solution,
(A) contains two elements (B) contains more than two elements
© is an empty set (D) is a singleton
12 2
21. If A=|2 1 -2| is a matrix satisfying the equation AAT =9I, where | is a 3 x 3 identify matrix, then
a2 b

the ordered pair (a, b) is equal to :

(G 2, 1) (B) -2,-1 (© (2,-1) (D) -2, 1)
x 11
22. The least value of the product xyz for which the determinant |1 y 1| is non-negative is :
11z
@ 22 ®  -16V2 © -8 O -1
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23.

24.

25.

26.

27.

28.

29.

30.

0 -1 . . .
If A= L } then which one of the following statements is not correct ?

A) A% 1 =A% 1] (B) AS_I=AA-1)

(©) AZ 41 =AAZ-1) (D) A3 +1=AA3-1)

If Ais a 3 x 3 matrix such that |5-adj A] =5, then |A] is equal to:

1 1
(A) +— (B) +5 © +1 (D) +—
5 25
x2 1 x X+1 x-2

If [2x2+3x -1 3x 3x-3|=ax -12, then ‘a is equal to :
x2+2x+3 2x-1 2x-1

) 12 (B) 24 (©) -12 (D) -24

If Ais an 3 x 3 non-singular matrix such that AA'=A'A and B = A~1A’ then BB equals :
@ ® Bt © Y D)  1+B
3 1+f@1) 1+ f(2)

If o, =0 and f(n)=co" +p" and [1+ f@1) 1+ f(2) 1+ f(3)=K(@L-a)’L-B)%(c.—P)?, then K is equal to :
1+ f(2) 1+ f(3) 1+ f(4)

- ® 1 © -1 ©  op

af
If A an 3 x3 non-singular matrix such that AA’= A'’A and B = AIA’, then BB’ is equal to :
A) | +B ®) | ©) B! D) (B-l)

The number of values of k, for which the system of equations (k +l)x +8y =4k, kx +(k + 3)y =3k -1

has no solution, is :

(A o (B) 1 © 2 (D) 3
1 o 3

If P|1 3 3] is the adjoint of a 3x3 matrix A and |A| =4 ,then o isequal to:
2 4 4

(A) 4 (B) 11 (©) 5 (D) 0
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31. Let A=|2 1 O]|.If y; and p, are column matrices such that Au; =|0|and Au, =|1|, then p; +y, is
321 0 0
equal to :
[-1 -1 -1 1]
(A 1 (B 1 © -1 (D) -1
0 -1 0 -1
32. Let Pand Q be 3x3matrices P Q. If p3 = Q3 and PZQ = QZP , then determinant of (P2 +Q2) is
equal to:
(A) -2 (B) 1 © 0 (D) -1
33. The number of values of k for which the linear equations
4x +ky +2z =0,kx +4y +z =0 and 2x + 2y +z = 0 posses a non-zero solution, is :
(A 2 (B) 1 © 0 (D) 3
34. Let A and B be two symmetric matrices of order 3.
Statement | : A(BA) and (AB) A are symmetric matrices.
Statement Il : AB is symmetric matrix, if matrix multiplication of A with B is commutative.
(A) Statement | is true, Statement Il is true; Statement Il is not a correct explanation of Statement |
(B) Statement | is true, Statement Il is false
© Statement | is false, Statement Il is true
(D) Statement | is true, Statement Il is true; Statement Il is a correct explanation of Statement |
35. If the trivial solution is the only solution of the system of equations x -ky +z = 0,kx +3y -kz =0 and
3x +y -z =0. Then, set of all values of kis :
(A) {2, -3} (B) R-{2,-3} (©) R-{2} (D) R -{-3}
36. Statement | : Determinant of a skew-symmetric matrix of order 3 is zero.
Statement Il : For any matrix A, det(AT) = det(A) and det(—A) = —det(A). Then :
(A) Statement | is true and Statement Il is false
(B) Both Statements are true
© Both Statements are false
(D) Statement | is false and Statement Il is true
. . . 0] .
37. If =1 is the complex cube root of unity and matrix H = B } ,then H? is equal to :
()
A H ® 0 ©  -H ©)  H?
38. Consider the system of linear equations X, +2X, +X5 =3, 2X; +3X, + X5 =3 and 3x; +5x, +2x; =1.
Then system has :
(A) Infinite number of solutions (B) Exactly 3 solutions
© A unique solution (D) No solution
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39.

40.

41.

42.

43.

44,

45.

The number of 3x3 non-singular matrices, with four entries as 1 and all other entries as O, is :
(A) Less than 4 (B) 5 © 6 (D) Atleast 7

Let A be 2 x2 matrix with non-zero entries and A2 = | , where | is 2x2 identity matrix.

Define tr (A) = Sum of diagonal elements of A and |A| = Determinant of matrix A.

Statement | : tr(A)=0
Statement Il : |A| =1
(A) Statement | is false, Statement Il is true
(B) Statement | is true, Statement Il is true; Statement Il is a correct explanation of Statement |
© Statement | is true, Statement Il is true; Statement Il is not a correct explanation of Statement |
(D) Statement | is true, Statement Il is false
a a+l a-1 a+1 b+1 c-1
Let a,b and ¢ be such that (b+c)¢0.|f -b b+1 b-1+| a-1 b-1 c+1 |=0, then the

c c-1 c+1 (_l)n+2a (_l)n+lb (—l)nC

value of ‘n’is :

(A) Zero (B) Any even integer

© Any odd integer (D) Any integer

Let A be 2x2 matrix.

Statement | :  adj(adjA) = A

Statement Il : |adj A| =A

(A) Statement | is false, Statement Il is true

(B) Statement | is true, Statement Il is true; Statement Il is a correct explanation of Statement |

© Statement | is true, Statement Il is true; Statement Il is not a correct explanation of Statement |
(D) Statement | is true, Statement Il is false

Let A is 2x2 matrix with real entries. Let | be the 2x2 identity matrix. Denote by tr (A) the sum of

diagonal entries of A. Assume that A% =1 .

Statement 1 : If A=1and A =1, then det(A) =-1

Statement Il : If A=1and A = -1, then tr(A) #0

(A) Statement | is false, Statement Il is true

(B) Statement | is true, Statement Il is true; Statement Il is a correct explanation of Statement |

(C Statement | is true, Statement Il is true; Statement Il is not a correct explanation of Statement |

)
(D) Statement | is true, Statement Il is false

Let a,b and ¢ be any real numbers. Suppose that there are real numbers x,y, z not all zero such that
X =cy +bz,y =az +cx and z =bx +ay . Then, a? +b? +¢? + 2abc is equal to:

(A 1 (B 2 © -1 (D) 0

Let A be a square matrix all of whose entries are integers. Then, which one of the following is true ?

(A) If det(A) =+1, then A™ need not exist

(B) If det(A) =+1, then A exist but all its entries are not necessarily integers
© If det(A) =+1, then A™ exist but all its entries are non-integers

e =+1, then exist but all its entries are integers
D If det(A)=+1, then A™! exist but all its ent t
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46. If D=1 1+X 1 |forx#0,y=0,thenDis:
1 1 1-y
(A) Divisible by neither x nor y (B) Divisible by both x and y
© Divisible by x but not y (D) Divisible by y but not x
5 50 «
47. Let A=|0 o b5al.lf ‘AZ‘ =25, then |0L| is equal to :
0O 0O 5
> 1
(G 5 (B) 1 (© c (D) 5
48. If A and B are square matrices of size nxn such that A%-B? = (A—B)(A+B), then which of the
following will be always true ?
(A) AB = BA (B) Either of A or B is a zero matrix
© Either of A or B is an identity matrix (D) A=B

49, LetA=12andB=aO;a,beN.Then:
3 4 0 b

(A) There exists more than one but finite number of B's such that AB = BA
(B) There exists exactly one B such that AB = BA
© There exist infinitely many B’s such that AB = BA
(D) There cannot exist any B such that AB = BA
50. If A2-A+1 =0, then the inverse of A is :
(A) I -A (B) A-l (©) A (D) A+l
1+a’x (1+b2)x (l+cz)x
51. If a2 +b%+c®=-2 and f (x)= (1+a2)x 1+b%x (l+cz)x then f (x) is a polynomial of degree :
(1+a2)x (1+b2)x 1+c3x
(G 2 (B) 3 (© 0 (D) 1
52. The system of equations ox +y +z=0-1,X +ay +z=a-landx +y + az=o -1 has no solution, if o is:
(A) 1 (B) not —2 (©) Either -2 0or1 (D) -2
loga, loga,,; loga, ,
53. If a;,a,,...., a,,.... are in GP, then the determinant A =|loga, ,; loga,, , loga,, ;| isequalto:
loga,,s loga,,; loga,,g
(A) 2 (B) 4 (©) 0 (D) 1
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54.

55.

56.
57.
58.

59.

60.

0O 0 1
Let A=| 0 -1 O |.The only correct statement about the matrix A is :
-1 0 O
(A) Ais a zero matrix (B) A= (—l)l , where | is a unit matrix
© A7l does not exist (D) AZ =
1 -1 1 4 2 2
Let A=|2 1 -3|and10B=|-5 0 «a|. IfBistheinverse of matrix A, then o is equal to:
1 1 1 1 -2 3
(G -2 (B) 1 (© 2 (D) 5

If the system of linear equations x +2ay +az =0, x +3by +bz =0 and x +4cy +cz = 0 has a non-zero

solution, then a, band c:

(A) are in AP (B) are in GP ©) are in HP (D) satisfy a+2b +3c =0
If A= a b and A2 =% P :
b a B a
(A) a=a’+b? and B =ab (B) a=a’+b? and B = 2ab
(©) a=a?+b? and p=a’-b? (D) a=2aband p=a?+b?
1 wn wZn
If 1, » and ®° are the cube roots of unity, then A =|" " 1 | isequalto:
wZn 1 wn
A o ® 1 © o © o
logl p 1
If I, m and n are the pth, gth and rth terms of a GP and all positive, then |[logm q 1] is:
logn r 1
(G 3 (B) 2 (© 1 (D) 0
1 1+i+0® o
If o(=1) is a cubic root of unity, then |1-i -1 ©?-1| isequal to :
-i “l+o-i -1
(G 0 (B) 1 (© i (D) o
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61. If A is a symmetric matrix and B is a skew-symmetric matrix such that A + B = E 31}, then AB is equal
to:
-4 -2 4 -2 4 -2 -4 2
A B C D
o 27 e 47 e [ e [£7
0 2y 1
62. The total number of matrices A=[2x y -1|,(X,y eR,x #y) for which ATA = 3lg is:
2x -y 1
(A 2 (B 4 © 3 (D) 6

cosa -sina

63. Let A =[ .
sina.  cosa

0 -1
},(a € R) such that AS2 = [1 o } Then, a value of o is:

T T

A — B 0 C — D —
(G = (B) (© . (D) T
1 00
64. Let P=|3 1 0|and Q= [qij] be two 3 x 3 matrices such that Q - pS = I5. Then, 921 %931 is equal to:
U32
9 31
(A) 10 (B) 135 (©) 9 (D) 15
[0 29 r
65. Let A=|lp q -r|. If AAT = I3, then |p] is:
p q r
1 1 1 1
(G - (B) - (© - (D) -
J5 V2 V3 V6
1+cos?0 sin?0 4cos66
66. Avalue of 0 e(0,n/3), for which | cos?0 1+sin29 4C0s60 |_q is:
cos20 sin2g 1+4cos66
b3 b n n
A - B — C — D —
(G B (B) T (© A (D) 0
X -6 -1
67. The sum of the real roots of the equation | 2 -3x x -3 |=0, is equal to:
-3 2x x+2
(G 0 (B) -4 (© 6 (D) 1
X sin® cos6 X sin20 cos20
68. If A= -sin® —x 1 and Ay, = -sin20  —-x 1 ,X =0, then for all 0 ¢ [Og]
cos o 1 X €0s 20 1 X
A) Ap+ Ay =—-2(x3 +x -1) (B) Ay Ay =-2x3
© A +A, = —2x3 (D) Aq = A, =x(c0s20 —cos 46)
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69.

70.

71.

72.

73.

74.

75.

1 1(|1 2 1 3 1 n-1 1 78 A 1 nj.
If . . = , then the inverse of is:
0 1|//0 1||0 1 0o 1 0 1 0 1

1 0 1 -13 1 0 1 -12
I e R e I S R I

2

Let o and B be the roots of the equation x“ +x +1=0. Then, for y =0 in R, o Y+B 1 is

equal to:

A yly*-1) B  yy*-3) ©  y®-1 ()N
1 1 1

Let the numbers 2, b,cbeinan APand A=|{2 b ¢ |. If det(A)<[2,16], then c lies in the interval.
4 p2 o2

@A B2+2%4 B @+2*%49 © (46 © 129

1 sin® 1

If A=|-sin® 1 sin 6 |; then for all 6 ¢ [%,@J,det(A) lies in the interval.
-1 -sing 1
3 5 3 5
A =3 B =4 C 0,— D 1=
(G [2} (B) [2] (© [2} (D) [2}
a-b-c 2a 2a
If 2b b-c-a 2b =(a+b+c)(x+a+b+c)2,x #0 and a+b +c =0, then x is equal to:
2c 2c c-a-b
(A) —«(a+b+¢ (B) —2(@+b+c) © 2(a+b+c) (D) abc
Let a;,a5,a5...... 310 be in GP with a; >0 fori=1,2,..... ,10 and S be the set of pairs

(r,k), where k e N (the set of natural numbers) for which
Iogeaia‘é log, arza'g log, agaﬁ
log, afla‘g log, arsa'g log, aga'; =0
log, ar7a'§ log, agag log, agafo

Then, the number of elements in S, is:

(A) 4 (B) 2 © 10 (D) Infinitely many
2 b 1

Let A=|b b2+1 b , where b > 0. Then, the minimum value of de;(A) is:
1 b 2

@ B ®  -2V3 ©  2v3 ® 43
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-2 4+d (sinf)—2
76. Llet deR, and A=| 1 (sinf)+2 d ,0 €[0,2x]. If the minimum value of det(A) is 8, then

77.

78.

79.

80.

81.

82.

5 (2sin0)-d (-sin®)+2+2d

a value of d is:

® -5 ® -7 ©  2(62+1) DO  262+2)
5 2a 1

IfB=|0 2 1 |isthe inverse of a 3x3 matrix A, then the sum of all values of o for which det(A)+1= 0,
a 3 -1

is:

(G 0 (B) -1 ©) 1 (D) 2
el et cost e tsint

If A=|e! —etcost-etsint -etsint+etcost| then A is:
el 2e'sint —2e 7t cost

(A) Invertible only when t =n (B) Invertible for every t e R

© Not invertible for any t e R (D) Invertible only when t =g

Let A and B be two invertible matrices of order 3 x 3. If det(ABAT):S and det(AB’l):B, then
det(BA’lBT) is equal to:
1

1
A 1 B - C — D 16
A (B) 7 © 16 (D)
If A= 0959 ~sin® , then the matrix A0 when 9=l, is equal to:
sin® coso 12

N Bl ! t B

2 2 2 2 2 2 2 2
A (B) © (D)

V3 1 1 43 143 V3 1

5 2 2 3 2 2 2 2

If [x] denotes the greatest integer <x, then the system of linear equations [sin6]x +[-cos6ly =0,
[cotO]x +y =0.

(A) Have infinitely many solution if 6 [g%] and has a unique solution of 0 e [n, %]

(B) Has a unique solution if 0 e [EEJ u[n,ﬁj

3 3
© Has a unique solution if 06 e [g%} and have infinitely many solutions if 6 e [n%}

(D) Have infinitely many solutions if 6 [g%} u[n,%nj
Let A be a real number for which the system of linear equations x +y + z =6, 4x +Ay-Az=1-2 and

3x + 2y — 4z = -5 has infinitely many solutions. Then A is a root of the quadratic equation:

A A2-31-4=0 (B) A2 +3L-4=0 (C) A2-1-6=0 (D) A2 +1-6=0
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

If the system of linear equations x+y +z =5, x+2y +2z2=6, x +3y +Az = u,(A,n € R),
has infinitely many solutions, then the value of A +p is:
(A) 7 (B) 12 (©) 10 (D) 9

If the system of equations 2x + 3y -z =0, x + Ky - 2z = 0 and 2x - y + z = 0 has a non-trivial solution

(X, y, 2), then XY Z kis equal to:
y z X
1 1 3
A -4 B = C = D 2
(A) (B) 5 © 7 (D) 7

If the system of linear equations x -2y + kz =1, 2x +y + z = 2, 3x — y — kz = 3 has a solution (X, y, z),
z # 0, then (X, y) lies on the straight line whose equation is:
(A) 3x-4y-4=0 (B) 3x-4y-1=0 (C) 4x-3y-4=0 (D) 4x-3y-1=0

The greatest value of ¢ e R for which the system of linear equations x —cy —cz =0, cx -y + ¢z = 0,
cx + cy — z = 0 has a non-trivial solution, is:

(A) -1 (B) 172 (©) 2 (D) 9

The set of all values of A for which the system of linear equation x —2y -2z =Ax, x +2y +z =Ly and
—-x —y =2z has a non-trivial solution.

(A) Contains exactly two elements (B) Contains more than two elements
© Is a singleton (D) Is an empty set

An ordered pair (o,B) for which the system of linear equations
A+a)x+py+z=2
oX +(1+By+z=3
aX +pfy +2z =2
Has a unique solution, is
(A) (2, 4) (B) (-4, 2) © 1,-3) (D) -3, 1)
If the system of linear equations
2x+2y+3z=a
3x-y+5z=b
X-3y+2z=c
where a, b, ¢ are non-zero real numbers, has more than one solution, then
(A) b-c-a=0 (B) a+b+c=0 ©) b-c+a=0 (D) b+c-a=0
The number of values of 0 € (0,x) for which the system of linear equations
X+3y+7y=0
X+4y +7z2=0
(sin30)x +(cos20)y +2z =0
has a non-trivial solution, is:
(A) Two (B) Three © Four (D) One
If the system of linear equations, x — 4y + 7z = g, 3y - 5z = h, -2x + 5y — 9z = kK, is consistent, then:
(A) 2g+h+k=0 (B) g+2h+k=0 (C) g+h+k=0 (D) g+h+2k=0

The system of linear equations, X +y +z =2, 2x + 3y +2z2 =5, 2x +3y + (a2 -1)z=a+1.

(A) Has infinitely many solution fora=4  (B) Is inconsistent when a=4

(©) Has a unique solution for |a| = J3 (D) Is inconsistent when |a| = J3
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93. The following system of linear equations [2020]
7x+6y—-2z=0
3x+4y+2z2=0
X—2y-6z=0, has
A) infinitely many solutions, (X, Y, z) satisfying x = 2z
(B) infinitely many solutions, (X, Yy, z) satisfying y =2z
© no solution
(D) only the trivial solution
94. Let A=[a;] and B=[b;] be two 3 x 3 matrices such that b; =(3)('“’2)aji, where i, j=1,2,3. If the
determinant of B is 81 then the determinant of A is: [2020]
(A) 3 (B) 1/3 (©) 1/81 (D) 1/9
95. If the system of linear equations,
X+y+2=6
X+2y+3z=10
3X+2y+Az=p
has more than two solutions, then },L—kz is equal to . [2020]
2 2 10 1.
96. If A= and | = , then 10 A™" is equal to: [2020]
9 4 01
(A) 61 — A (B) A -4l1 ©) 41 — A (D) A -6l
97. Let a-2b+c=1
X+a X+2 x+1
If f(x): X+b x+3 x+2| then:
X+C X+4 x+3
(A) f(50)=-501 (B) f(-50)=501 (C) f(-50)=-1 (D) f(50)=1 [2020]
1 1 1
1
98. Let o be a root of the equation x2 +x +1=0 and the matrix A = T 1 « 0(2 , then the matrix
3
1 0(2 0(4
A3lis equal to: [2020]
A) A (B) A3 ©) I3 (D) A2
99. If the system of linear equations,
2x +2ay +az =0
2x +3by +bz =0
2x +4cy +cz =0,
Where a,b, ¢ €e R are non-zero and distinct; has a non-zero solution, then: [2020]
(A) a+b+c=0 (B) a, b, carein G.P.
1 1
© —,—,—areinA.P. (D) a, b, carein A. P.
a b c
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102.

103.
104.

105.

106.

107.

For which of the following ordered pairs (u, 3), the system of linear equations

X+2y+3z=1

3X+4y+5z =p

4X +4y +4z =95
is inconsistent ? [2020]
(A (1,0 (B) (4, 3) © (4, 6) (D) (3, 4)

The number of all 3x3 matrices A, with entries from the set {-1, 0, 1} such that the sum of the diagonal

elements of AA' is 3, is

The system of linear equations Ax +2y +2z =5, 2Ax +3y +5z2 =8, 4X +Ay + 6z =10 has: [2020]
(A) No solution when )\ =2 (B) Infinitely many solutions when A =2
©) No solution when . =8 (D) A unique solution when )\ = -8
_ 11 2 _ laci 8|
If the matrices A=|1 3 4|, B=adjA and C =3A, then is equal to : [2020]
€]
1 -1 3
(A) 72 (B) 8 (C) 16 (D) 2

Let S be the set of all A € R for which the system of linear equations

2X -y +22=2 ; X=-2y+AZ =-4 ; X +\y + 2z =4 has no solution. Then the set S: [2020]
(A) Is an empty set (B) Contains more than two elements
© Is a singleton (D) Contains exactly two elements

Let A be a 2 x 2 real matrix with entries from {0, 1} and |A| # 0 . Consider the following two statements:

(P) If A=l,then]Al=-1
Q) If |A| =1,then tr(A)=2, where 1, denotes 2x2identity matrix and tr(A) denotes the sum of
the diagonal entries of A. Then:

(A) (P) is false and (Q) is true (B) (P) is true and (Q) is false [2020]

© Both (P) and (Q) are false (D) Both (P) and (Q) are true
2 -1 1

Let Abe a 3x3 matrix such that adj A=|-1 0 2 | and B =adj (adj A). If JA]=% and |[(B™))T | W,
1 -2 -1

then the ordered pair, (J1], 1) is equal to: [2020]

9 ! 3 ! 9 !
A) [ : a] (B) [ , EJ © (3, 81) D) [ , —]
Let S be the set of all integer solutions, (X, Y, z), of the system of equations
X-2y+52=0

-2X+4y+z =0

-7x +14y +9z2 =0

Such that 15 < x2 +y2 +22 <150. Then the number of elements in the set S is equal to . [2020]
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XxX-2 2x-3 3x-4
108. If A=12x -3 3x -4 4x-5|=
3x -5 5x-8 10x -17
Ax3 +Bx2 +Cx + D, then B +C is equal to: [2020]
(A) 1 (B) -1 © -3 (D) 9
X 1 4 .
109. let A= [1 O}' xeR and A™ = [aij]- If a;; =109, then a,, is equal to . [2020]
110. If A= _°959 sin® 1 0= T and AS = a b , where i =+/-1, then which one of the following is not
isin® cos6 24 c d
true? [2020]
1
A az—bz=E (B) 0<a?+b2<1 (C) a2-d2-=0 (D) a2-¢c2-=1
111. If the system of equations
X-2y+3z2=9
2x+y+z=>b
X —7y +az = 24, has infinitely many solutions, then a—b is equal to . [2020]
112. If the system of equations
X +y+z =2
2X +4y —z =6
3X+2y +Az=p
Has infinitely many solutions, then: [2020]
(A) 2A—u=5 (B) A—2u=-5 (©) 20 +p=14 (D) A+2u=14
113.  Suppose the vector x,,x, and x5 are the solutions of the system of linear equations, Ax = b when the
vector b on the right side is equal to b;,b, and b respectively. If
1 0 0 1 0 0
X1=[1],Xx5=[2|,x3 =|0 ,b1= 0 ,b2= 2 andb3 =| 0| then the determinant of A is equal to : [2020]
1 1 1 0 0 2
@ 4 ® © - © 2
2 2
114. Let ie R. The system of linear equations 2x; —4x, +Axg =1, Xq — 6X5 +X3 =2, AXq —10x, +4x5 =3 is
inconsistent for : [2020]
(A) exactly two values of L (B) every value of A
© exactly one negative value of A (D) exactly one positive value of A
115. If the system of linear equations
X+y+3z=0

x+3y+k22:0
3x+y+3z=0

has a non-zero solution (%, y, z) for some ke R, then X +[X] is equal to : [2020]
z
A -9 (B) 3 © -3 (D) 9
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X a+y Xx+a
Ifat+x=b+y=c+z+1, wherea,b,c, X, Yy, zare non-zero distinct real numbers, then ly b+y y+b
Z C+y z+cC

is equal to:
(A) 0 (B) y(a-c) © y(b-a) (D) y(a-b) [2020]
Let m and M be respectively the minimum and maximum values of
cos?x  1+sin®x  sin2x
1+cos?x  sin?x sin 2x
cos? x sin®x  1+sin2x
Then the ordered pair (m, M) is equal to: [2020]
(A -3,3 (B) (-4, -1) © (-3, -1) (®) 1,3
The values of A and p for which the system of linear equations
X+y+z2=2
X+2y+3z=5
X+3y+Az =
has infinitely many solution are, respectively: [2020]
(A) 5and 7 (B) 5and 8 © 6 and 8 (D) 4 and 9
Let 02 and A=| %% SINOI 1t a0 AL A% then det(B): [2020]
5 —sin® cosH
A) liesin (1, 2) (B) is zero ©) liesin (2, 3) (D) is one

The sum of distinct values of ) for which the system of equations
A-Dx +(Br+1)y+2Az =0

A-Dx +(4r-2)y +(L+3)z =0

2x+(Br+1y +3(A-1)z =0,

has non-zero solutions, is . [2020]
Let a,b,c € R be all non-zero and satisfy a3 +b3 +¢3 = 2. If the matrix
a b c
A=|b c a
c awb
Satisfies AT A = | , then a value of abc can be: [2020]
w2 ® 3 © = o 2
3 3 3
T 1 2 1
Let A = {X = (x,y,z) :PX =0and x2 +y? + 22 =l} ,where P =|—2 3 -4 |then the set A: [2020]
1 9 -1
(A) is an empty set (B) contains more than two elements
© contains exactly two elements (D) is a singleton
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1. If A and B are square matrices of equal degree, then which one is correct among the following? (1995)
(A) A+B=B+A (B) A+B=A-B (C) A-B=B-A (D) AB = BA
1 0 O
2. IfA={0 1 1|, 6A2=A%+cA+dl,then (c,d) is: (2005)
0 -2 4
(A) (-6, 11) (B) (-11, 6) © (11, 6) (D) (6, 11)
3. If P = 372 172 A :[1 1} and Q = PAPT then PTQ2%%%p js: (2005)
~1/2 372 01
1 2005 1 2005 1 0 10
(A (B © (D)
0 1 2005 1 2005 1 01
4. If A= @ 0 andB = Lo , then value of a for which A? = B, is: (2003)
11 51
(A) 1 (B) -1 © 4 (D) No real values
5. Let P = [aij] be a 3x3 matrix and let Q = [bij] , Where bij = 2“’jaij for 1<i, j <3. If the determinant of P
is 2, then the determinant of the matrix Q is: [2012] @
6. If A= B 2} and | A3 |z 125, then the value of « is: (2004)
o
(A) +1 (B) +2 (©) +3 (D) +5
sinX COSX COSX
T T
7. The number of distinct real roots of [cosx sinx cosx|=0 in theinterval —-—<x <— is: (2001)
COSX COSX sSinx 4 4
(A 0 (B) 2 © 1 (®) 3
1 X X+1
8. If f(x)= 2x X(x =1) (X +1)x , then f(100) is equal to: (1999)
3x(x -1) x(x -1(x -1) (X +1)x(x —1)
(A) 0 (B) 1 (©) 100 (D) -100
1 a a?
9. The parameter on which the value of the determinant |cos(p —d)x cospx cos(p +d)x| does not depend
sin(p-d)x sinpx sin(p+d)x
upon, is: (1997)
(A a (B) p © d (®) X
Xp +y X y
10. The determinant |[yp +z y z |=0,if (1997)

0 Xp+y yp+2z
(A) Xx,y,zarein AP B) x,y,z areinGP (C) x,y,z areinHP (D) xy,yz, zx arein AP
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11. Consider the set a of all determinants of order 3 with entries O or 1 only. Let B be the subset of A

consisting of all determinants with value 1. Let C be the subset of A consisting of all determinants with

value -1. Then: (1981)
(A) Cis empty (B) B has as many elements as C
© A=BuC (D) B has twice as many elements as C
12. If Ais 3x3 non-singular matrix such that AAT =ATA and B=ATAT | then BB is equal to: (2014)
A 1+B ® I © BT © B
13. If Pis a 3x3 matrix such that PT =2P +1, where P' is the transpose of P and | is the 3x3 identity
X 0
matrix, then there exists a column matrix, X =|y |#|0| such that (2012)
z 0
0
(A) PX =|0 (B) PX =X (©) PX =2X (D) PX =-X
0
1 ab
14. Let w #1 be a cube root of unity and s be the set of all non-singular matrices of the form | ® 1 ¢ |,
2
o o 1

where each of a, b and c is either wor ©° , Then, the number of distinct matrices in the set S is: (2011)

(A 2 (B 6 © 4 (®) 8
15. Let M and N be two 3x 3 non-singular skew-symmetric matrices such that MN = NM . If PT denotes the
transpose of P, then M2N2(MTN)Y{(MN1)T is equal to: (2011)
(A) M2 (B) -N? (©) -M? (D) MN
X 1
16. The number of 3x 3 matrices A whose entries are either O or 1 and for which the system Ay |=|0| has
z 0
exactly two distinct solutions, is: (2010)
(A) 0 (B) 291 (C) 168 (D) 2
17. given, 2x -y +2z =2, X -2y +z =-4, X +y + Az = 4, then the value of A such that the given system of
equations has no solution, is: (2004)
(A 3 (B 1 © 0 (D) -3
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18. The number of values of k for which the system of equations (k +1)x +8y =4k and kx + (k +3)y =3k -1
has infinitely many solutions, is/are: (2002)
(A) 0 (B) 1 © 2 (D) o0

19. If the system of equations x —-ky -z =0, kx -y -z =0, x +y —z =0 has a non-zero solution, then
possible values of k are: (2000)
(A) -1,2 (B) 1,2 © 0,1 (D) -1,1

Assertion and Reason
For the following questions, choose the correct answer from the codes (a), (b), (c) and (d) defined as follows:

(A Statement | is true, Statement Il is also true; Statement Il is the correct explanation of Statement |

)
)

B Statement | is true, Statement Il is also true; Statement Il is not the correct explanation of Statement |
© Statement | is true; Statement Il is false.

(D) Statement | is false; Statement Il is true.

20. Consider the system of equation x -2y +3z=-1, x -3y +4z=1 and -x +y -2z =k

Statement | : The system of equations has no solution for k # 3 and

1 3 -1
Statement Il : The determinant -1 -2 k|#0 for k=0. (2008)
1 4 1
1 00
21. Let P ={ 4 1 0] and I be the identity matrix of order 3. If Q= [qij} is a matrix such that P - Q =1,
16 4 1
+
then 931 * Y32 equals :
U21
(A) 52 (B) 103 © 201 (D) 205
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22. How many 3x3 matrices M with entries from {0,1, 2} are there, for which the sum of the diagonal
entries of MTM is5? (b\
p
(A) 126 (B) 198 (©) 162 (D) 135
*23. For 3x3 matrices M and N, which of the following statement(s) is/are not correct? (2013) @
(A) NTM N is symmetric or skew-symmetric, according as M is symmetric or skew-symmetric
(B) MN — NM is symmetric for all symmetric matrices M and N
© M N is symmetric for all symmetric matrices M and N
(D) (adjM)(adj N) =adj(MN) for all invertible matrices M and N
*24. Let M and N be two 3x3 matrices such that MN = NM . Further, if M = N2 and M2 =N* , then:
(A) determinant of (M2 + MN?) is O (2014) @
(B) there is a 3x3 non-zero matrix U such that (M? + MN?) U is zero matrix
© determinant of (M2 + MN?)>1
(D) for a 3x3 matrix U, if (M2 + MNZ)U equals the zero matrix, then U is the zero matrix
*25. Let ® be a complex cube root of unity with ® #0 and P = [pij] be an n xn matrix with pij = ot Then
p2 # 0 when n is equal to: (2013) @
(A) 57 (B) 55 (©) 58 (D) 56
a b aa+b
*26. The determinant | b c ba +c| is equal to zero, then: (1986)
aa+b ba+c 0
(A) a,b, carein AP (B) a,b,c arein GP
© a,b, care in HP (D) (X —a) is a factor of ax2+2bx +¢
*27. Let M be a 2x2 symmetric matrix with integer entries. Then, M is invertible, if: (2014)
(A) the first column of M is the transpose of the second row of M
(B) the second row of M is the transpose of the first column of M
(C M is a diagonal matrix with non-zero entries in the main diagonal

)
)

(D the product of entries in the main diagonal of M is not the square of an integer
1 4 4
*28. Ifthe adjointofa 3x3 matrixPis [2 1 7], then the possible value(s) of the determinant of P
11 3
is/are: (2014)
A -2 B -1 © 1 o) 2
*29. Let X and Y be two arbitrary, 3 x3, non-zero, skew — symmetric matrices and Z be an arbitrary 3 x 3,

non-zero, symmetric matrix. Then which of the following matrices is (are) skew symmetric?
(A) y3z4-z%3 B X4 4y (C) X4z3% - 73x* (D) X2 yy23
A+a)? @L+202 @L+3a)?
*30.  Which of the following vales of o satisfy the equation |2 + a)? (2 + 20)? (2 + 30)?| = -648 o ?
B+ (B+20)? (3+3w)?

A) -4 (B) 9 ©) -9 (D) 4 @
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3 -1 -2
*31. Let P={2 0 «a |, where a eR. Suppose Q =[qij} is a matrix such that PQ = kI, wherek e R,k # 0
3 50
and | the identity matrix of order 3. If q,5 = x and det(Q) = E then : S
8 2 p
(A) a=0,k=8 (B) 4a -k +8=0
(©) det(P adj (Q)) =2° (D) det(Q adj(P)) =218
*32. Let a, A, p € R . Consider the system of linear equations ax +2y = A, 3x-2y = p

*33.

*34.

35.

Which of the following statement(s) is(are) correct ?

(A) If a =-3, then the system has infinitely many solutions for all values of A and p
(B) If a = -3, then the system has a unique solution for all values of A and p
(C If A +p =0, then the system has infinitely many solutions for a = -3

)
(D) If A +p =0, then the system has no solution for a = -3

Which of the following is (are) NOT the square of a 3 x 3 matrix with real entries ?

10 0 -1 0 O 1 00 1 0 O
(A) 01 0 (B) 0O -1 0 (©) 010 (D) 0O -1 0
0 0 1 0O 0 1 0 01 0O 0 -1
by
Let S be the set of all column matrices |b, | such that b;,b,, b; e R and the system of equations (in real
bs

variables) -x +2y +5z =b;, 2x -4y +3z =b,, x -2y +2z =b,

has at least one solution. Then, which of the following system(s) (in real variables) has(have) at least one

by
solution for each |b, |eS?

b3
(A) X+2y+3z =b;,4y +5z =b, and x +2y +6z =by,
(B) X+y+3z2=b;,5x+2y+6z=b, and -2x -y -3z =by,
© -X +2y -5z =b;,2x -4y +10z =b, and x -2y +5z =b4
(D) X+2y+5z=b;,2x +3z =b, and x +4y -5z =b4

sin*9  -1-sin?0 .
Let M = =al +pM~*, where o =a(0) and p=p(6) are real numbers, and I is the
1+cos?0 cos* 0

2x2 identity matrix. If " is the minimum of the set {a(e) 0e [O,Zn)} and B” is the minimum of the

set {B(e) 0e [O,Zn)} . Then the value of a*+p* is:
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01 a -1 1 -1
*36. let M=|1 2 3| and adjM=|8 -6 2
3 b1 -5 3 -1
Where a and b are real numbers. Which of the following options is/are correct? @
a 1
(A IfM[p|=|2] then a—p+y=3 ®) (adjM) " +adjM ™t = M
Y 3
©  a+b=3 D) det(adj Mz) -81
1 00 1 00 010
*37. letP,=1=0 1 O0|,P,=/0 0 1|,P;=(1 0O
0 01 010 0 01
010 0 01 0 01 6 21 3
P,=[0 0 1|, Pg=|1 0 0|, Pg=|0 1 0| and X =D PR |1 0 2|p/ Q)
100 010 100 k=t 13 2 1

where PkT denotes the transpose of the matrix P«. Then which of the following options is(are) correct ?

(A) The sum of diagonal entries of X is 18 (B) X is a symmetric matrix
1 1
© X =301 is an invertible matrix (D) If X|1|=a|l]|,then o =30
1 1
111 2 X X
*38. LetxecR andlet P=|0 2 2|, Q=|0 4 0|andR=PQPL. @
0O 0 3 X X 6
Then which of the following options is(are) correct ?
1 1
(A) Forx=0,if R|la|=6|a|,then a+b =5
b b
2 x X
(B) det R=det|0 4 O0|+8,forall xeR
X X 5
o 0
© For x = 1, there exists a unit vector af+Bf+yl2 for which R{B |=|0
Y 0
(D) There exists a real number x such that PQ = QP

1 log, y log, z
39. For positive numbers x,y and z , the numerical value of the determinant Iogy X 1 Iogy z| is......

log, x log,y 1
(1993)
1 a a’-bc
40. The value of the determinant |1 b b2 -ca is...... (1988)

1 ¢ c®-ab
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x 3 7
41. Given that x =-9 isarootof |2 x 2[=0, the other two roots are ...... and ......... (1983)
7 6 X
1 4 20
42. The solution set of the equation |1 -2 5 |=0 is ...... (1981)
1 2x 5x2

43.

44,

45.

46.

47.

48.

49.

50.

A2+3h A-1 1+3
Let pA* +gr% +ra2+sh+t=| A+1 —20 A-4| be an identityin ., where p,q,r,s and t are
A-3 Xr+4 3r

constants. Then, the value of tis ...... (1981)
2k -1 2k 2vk 0 2k-1 +k

Let k be a positive real number and let A = 2& 1 -2k | and B =|1-2k 0 2\/E
2k 2k -1 “Jk -2k o0

If det(adjA)+ det(adjB) :106), then [K] isequal to ........ (2010)

The system of equations Ax +y+z =0, -x+Ay+z =0 and -x -y + Az =0 will have a non-zero solution,

if real values of A are given by... (1982)
0 -1 1 1 1 0
Let M be a 3x3 matrix satisfying M|{1|=|2 |, M|-1|=| 1|, and M|1|=| O |, then the sum of the
0 3 0 -1 1 12
diagonal entries of M is ....... (2011)
-1 ++/3i Y 52s
Let z = T where i =\/—_l, andr,s e {1,2, 3} . Let P {( Zi z . } and | be the identity matrix of
z z
order 2. Then the total number of ordered pairs (r, s) for which P2 =l is
X x2 1+x3

The total number of distinct x e R for which |[2x 4x? 1+8x%|=10 is

3x 9x? 1+27x3

1 o o?|[x 1
For a real number a, if the system | a 1 a ||y|=|-1| of linear equations, has infinitely many
o? o 1|2 1

solutions, then 1+ a + a2 =

Let P be a matrix of order 3 x3 such that all the entries in P are from the set {-1, 0, 1}. Then, the
maximum possible value of the determinant of P is
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Paragraph for Questions 51 - 53 (2011)
1 9 7
Let a, b and c be three real numbers satisfying [abc]|8 2 7|=[000] ............. (1)
7 3 7
51. If the point P(a,b,c), with reference to Eq.(i), lies on the plane 2x +y +z =1, then the value of 7a+b+c is:

) 0 (B) 12 (©) 7 (D) 6

52. Let b=6, with a and c satisfying Eq.(i). If oand Bare the roots of the quadratic equation
n
5 (11 .
ax“ +bx +¢c =0, then Z —+—| isequal to:
n=0 a B

(A) 6 (B) 7 © 6/7 (D) 0
53. Let o be a solution of x3-1=0 with Im(w) >0 . If a =2 with b and c satisfying Eq.(i) then the value of

3 1 1 .

—+—+—is:

0)4 (,l)b ()

(A) -2 (B) 2 © 3 (D) -3
Paragraph for Questions 54 - 56 (2010)

Let p be an odd prime number and Tp be the set of 2x2 matrices sz{Az{a b}};a,b,Ce{O,l,Z,...,p -1
c a

54.

55.

56.

57.

58.

59.

60.

The number of A in Tp such that det(A) is not divisible by p, is:

@ 2p? ®  p®-5p ©  p-3p ©  p-p?
The number of Ain Tp such that the trace of A is not divisible by p but det(A) is divisible by p is:
A ereE*p) B pP-(p-1»  ©)  (p-27 @  (P-1(p*-2)

The number of A in Tp such that A is either symmetric or skew-symmetric or both and det(A) is

divisible by p is: [Note: the trace of a matrix is the sum of its diagonal entries.]

@ (-2 ®  2p-1 ©  (p-1P+1 ®  2p-1

If Mis a 3x3 matrix, where M"M =1 and det(M) =1, then prove that det(M -1)=0 (2004)
a b c

If matrix A=|b ¢ a|, where a,b,c are real positive numbers, abc =1 and ATA =1 , then find the
c awb

value of a3 +b% +c3. (2003)

Let a, b, ¢ be real numbers with a? +b? +¢? =1. Show that the equation

ax —by -c bx +ay cX +a
bx +ay -ax+by-c cy +b =0 represents a straight line. (2001)
cX +a cy +b —-ax —by +c
sin® cos 6 sin 20
i 27 27 i ar
Prove that for all value of 6 [sin| 0+ ? cos| 0+ ? sin| 26 +? =0 (2000)
i 2n 2n i 4n
sinf6——| cos|6——| sin|20-—
3 3 3
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61. Suppose, f(x) is a function satisfying the following conditions: (1998) @
(a) f(0)=2, f(1)=1
. 5
(b) f has a minimum value at x = E and
2ax 2ax -1 2ax +b +1
(@) for all x, f'(x)= b b+1 -1

2(ax +b) 2ax+2b+1 2ax+b

where a, b are some constants. Determine the constants a, b and the function f(x).

bc ca ab
62. Find the value of the determinant [p g r |, where a,b and c are respectively the pth , qth andrt”
1 1 1
terms of a harmonic progression. (1997)
63. Let a > 0,d > 0. Find the value of the determinant
1 1 1
a a(@a+d) (a+d)@a+2d)
1 1 1
(1997)
(@+d) (@+d)a+2d) (a+2d)@a+3d)
1 1 1
(@+2d) (@+2d)@a+3d) (a+3d)a+4d)
64. For all values of A, B, C and P, Q, R, show that (1994) @
cos(A-P) cos(A-Q) cos(A-R)
cos(B-P) cos(B-Q) cos(B-R)|=0

cos(C —P) cos(C-Q) cos(C-R)

n! n+L! (n+2)! b
65. For fixed positive integer n, if D ={(n+1)! (n+2)! (n +3)!l then show that { 3 —4} is divisible by n.
h+2)! (n+3)! (n+4)! (nY)

1992) (M)
S

p b c
. p q r (\
66. Ifa=p,b#g,c#r and |a gq c|=0. Then, find the value of + + (1991) (»
p-a gq-b r-c e
a b r
67. Let the three digit numbers A28, 3B9 and 62C, where A, B and C are integers between 0 and 9, be
A 3 6
divisible by a fixed integer k. Show that the determinant |8 9 C| is divisible by k. (1990)
2 B 2
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a-1 n 6 n
68. Let A, =|@-1)* 2n? 4n-2 |. Show that ZAa =c e constant .
(@a-1° 3n® 3n2-3n a=1
XC XC XC XC ><+1C ><+2C
r r+1 r+2 r r+l r+2
1 2
69. Show that yCr yCr+l yCr+2 = yCr v+ Cra v+ Crio
1 2
ZCr ZCr+l ZCr+2 ZCr o Cr+l o Cr+2
70. If o be a repeated root of a quadratic equation

degree 3, 4 and 5 respectively, then show that:

A(x) B(x) C(x)
A(a) B(a) C(a)| is divisible by f(x), where prime denotes the derivatives.
A'(a) B'(a) C'(a)
x2 +x X +1
71. Without expanding a determinant at any stage, show that: 2x2+3x -1  3x

(1989) (M)
-

(1985)

f(x)=0 and A(x), B(x) and C(x) be polynomials of

1984) (»)
-

X -2
3Xx-3|=xA+B

x%+2x+3 2x-1 2x-1

Where A and B are determinants of order 3 not involving x.

(1982)
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72. Let a, b,c be positive and not all equal. Show that the value of the determinant b ¢ a| is negative.
c awb
(1981)
a 0 1 a 11 f a2
73. A={1 ¢ b[,B=|0 d c|,U=|g|,Vv=|0
1 db f g h h 0

74.

75.

76.

77.

78.

79.

80.

81.

82.

If there is a vector matrix X, such that AX =U has infinitely many solutions, then prove that

BX =V cannot have a unique solution. If a f d = 0. Then, prove that BX =V has no solution. (2004)
Let L and o be real. Find the set of all values of A for which the system of linear equations

AX +(sina)y +(cosa)z =0

X +(cosa)y +(sina)z =0 and -x +(sina)y —(cosa)z =0

has a non-trivial solution. For A =1, find all values of « . (1993)

Let a4, a,,B;,B, be the roots of ax?+bx+c =0 and px2+qx +r =0 respectively. If the system of

2

b ac

equations o,y +a,z =0 and By +B,z =0 has a non-trivial solution, then prove that — =" (1987)
q pr

Consider the system of linear equations in X, vy, z

(sinf)x —y+z =0, (cos20)x +4y +3z =0 and 2x +7y+7z =0

Find the values of 6 for which this system has non-trivial solution. (1986)

Show that the system of equations, 3x -y +4z =3, x+2y-3z=-2 and 6x +5y + Az =-3 has atleast

one solution for any real number A # -5. Find the set of solutions, if A =-5. (1983)
For what values of m, does the system of equations 3x +my =m and 2x -5y =20 has a solution

satisfying the conditions x >0,y >0? (1979)

For what value of k, does the following system of equations possess a non-trivial solution over the set of

rationals x +y -2z =0,2x -3y +z =0 and x -5y +4z =k . Find all the solutions. (2979)

Given, x =cy +bz,y =az +cx, z =bx +ay , where x,y, z are not all zero, prove that

a®?+b?+c?+2ab=1 (1978)
Let M be a 3x3 invertible matrix with real entries and let | denote the 3x3 identity matrix. If
ML= adj(adj M), then which of the following statement is/are ALWAYS TRUE? (2020)
A) M =1 (B) detM =1 (©) M2 = | (D) @djM)? = 1|

The trace of a square matrix is defined to be the sum of its diagonal entries. If Ais a 2x2 matrix such

that the trace of 4 is 3 and the trace of A3 is -18, then the value of the determinant of A is . (2020)
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