MATHEMATICS Matrices & Determinant

-Additional Problems For Self Practice (APSP))

PART -1: PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self testing

amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions :

1. The testis of 1 hour duration and max. marks 120.

2. The test consists 30 questions, 4 marks each.

3. Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total

score will be made if no response is indicated for an item in the answer sheet.

4. There is only one correct response for each question. Filling up more than one response in any question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per

instructions 3 above.

1. Number of all possible skew symmetric matrices whose elements are taken from
0,00,1,2,2,1,-1,1-1,-1, are
(1)8 (2)9 (3) 10 4) 11

a a° a*-1

b b b*-1=0
3abc(ab +bc +ca)

c ¢ c*-1
2. Ifa#b#cand then value of a+b+c is
1 (2)2 (33 (4) 4
-
3. Let A= L© d (a, b, c, d # 0) is a matrix such that A = A then |A| must be equal to
@1 ()0 3)-1 (4) abcd
b
4. it A= LP ~Tis a matrix such that AA' = A'A then
Q)ya=-b 2)a#b (3)a=b 4)ab=1
5. The largest value of a third order determinant whose elements are 0 or 2 only is
(1) 16 20 (3) 24 4)2

abc b’c c¢b
A=|abc c?a ca®

abc a’b b?%a

6. If = 0 (a, b, ceR and a # b # ¢ # 0) then value of 3(a+b+c) is
13 (2)2 30 41
1+a 1 1
1T 1+b 1
7. Let A= 1 1 T+e and a, b, c are the roots of xs +3xz2 + 4x + 1 = 0 then value of A is
1)4 (2)3 (30 41

44 |

L 4



MATHEMATICS Matrices & Determinant

a’ b? c
(@a+1° (b+1? (c+17
(@-1" (b-1¢ (c-1y

2

8. If =k (a—b) (b—c) (c—a) then
(1) 4 (2) -4 32 (4) -2
2
T ox x x3 -1 0 x—x!
x x* 0 x-x* x*-1
X 1 x . x-x* x*-1 0 |,
9. LetA= be a matrix such that |A] = -2 then value of is
(1) -4 (2)2 (3)8 (4) 4
sinx cosx sinx
COSX -—S8inX COoSX dy
10, Ify=12% 3 4 1 then dx
D1 (2) 2 30 (4) sinx cosx

a b-c c+b
a+c b c—-al=0
a-b a+b ¢

11. If then the line ax + by + ¢ = 0 passes through a fixed point which is
1) (1, 2) (2) (1,1) (3) (-2,1) (4) (1,0)
X 3 6 2 x 7 4 5 x
3 6 x x 7 2 5 x 4
12. If6X3:72x:X45:Othenx:
(1o (2)-9 33 (4)-3
AP+3% A-1 A+3
AP+1 2-A A-3
AP-3 A+4 3A
13. If pAa+QgAs+rA2+SA+t= * then value of p is
1) -2 (2) -3 (3) -4 (4) -5
14. If ¢ <1andsystem of equations x +y =1, 2x -y —c = 0 and —bx + 3by — ¢ = 0 is consistant, then set of
possible real values of b is
DD
1) 2) ®3) 4) 3.4
1 1+i+0® o
1-i -1 w?-1
- —+o-1 -1
15. If w(#1) is a cube root of unity, then value of determinant is
(1o 2)1 ©F (4w
o o) o= L3700
%
16. Let A= L® d and B = L9 0 such that AB =B and a + d = 3 then |A| =
M1 (2)2 (33 4)4
17. If A is a non singular matrix satisfying AB — BA = A and |B| = 3 then value of [B — I|+|B + 1] is
(10 ()3 (3)6 (4)2
18. The number of diagonal matrix A of order n for which As= A'is
@1 20 (3) 2n (4) 3n
19. Let A be a 3w order square matrix and B be its adjoint matrix such that |A| = =2 then |AB + 35| =
(1) -2 (2) 4 (3)2 41
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x 3 2
A=|1 vy 4

20. Given 2 2z . If xyz = 60 and 8x + 4y + 3z = 20 then |A.adjA| =

(1) (64)s (2) (88): (3) (68): (4) (34):
21. If A is a diagonal matrix of order 3 x 3 and commutative with every square matrix of order 3 under

1
multiplication and tr(A) = 12, then value of [A? is
(1) 64 (2) 16 (3)8 44
i

22. IfA= 12 be a matrix and As = AA + pl, A, pel then A+ p =

1 (2)2 (30 (4)3

2cos’x sin2x  —sinx
sin2x  2sin®*x cosx nj‘z(f( 0
. X)+f'(x))dx
- 0
23. Let f(x) = Sinx cosx then value of © is
I _r

(1) 2 (2)m 3) 2 4)0
24, Let A and B be two n x n matrices such that A + B = AB then

(1) AB = I (2)A=1, orB==1In (3) AB = BA (4)A=B
25. If A and B are two square matrices such that B = —A-1BA then (A+B)z2 =

(10 (2) Az + 2AB + B2 (3)A+B (4) Az + B2
26. The system of equation

AX+ (AL y+ (A1) z=0, (A+1)x + Ay + (A+2)z =0, (A-1)x + (A+2)y + Az = 0 has a non trivial

solution for

(1) Exactly there real values of A (2) Exactly two real values of A

(3) Exactly one real value of A (4) Infinite number of values of A

a O a0
0 b 2A=| g p
27. Let ak = k. 10Cx, bk = (10-k) 10Cx and Ax = k1 If A= thana+b=

(1) 10200 (2) 10220 (3) 10100 (4) 10230
0 1 1
10 1
28. Let A= 110 and X # O be a column matrix such that AX = AX then sum of square of all possible
values of A is
1o 21 (3)4 (4)6

J6 2i 3+/6
N2 J3+48i 3J2+/6i
_ V18 V2e12i V27 +2i

29. If A then value of A is
(1) v2+43 @4+iV3 3)0 4) -6
3 -1 -2
2 0 «a
30. LetP = 3 -5 0 , Where a € R. Suppose Q = [qi] is a matrix such that PQ =k I, where k e R, k #0
k K
and I is the identity matrix of order 3. If g23 = — 8 and det Q)= 2 then
(1)a=0,k=8 (2)4a+k+8=0 (3) det (P adj (Q)) =2° (4) det (Q adj (P)) = 213
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Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART - Il : PRACTICE QUESTIONS

2.0

4.0

sinx cosx tanx
3 2

X X X Ilmm
i =12 T then =0 X s
@1 @) -1 3)0 @) 2

-2  tan®+sec’® 3

- —sin0 cos0 sind
0=
[ ’2} . ) -3 -4 3 L
For all values of 8 € , the determinant of the matrix always lies in
the interval :
53] B

L2 4 2 [3,5] (3) (4, 6) (4)\2 4

k-1 2k 2vk 0 2k-1 vk

2k 1 -2 1-2k 0 2vk

2k 2k -1 Jk 2k 0
Let k be a positive real number and letA = and B = vk Wk

If det (adj A) + det (adj B) = 10s, then [K] is equal to

(Note : adj M denotes the adjoint of a square matrix M and [k] denotes the largest integer less than or
equal to K].

(1) 4 (2)2 30 41

The number of all possible values of B, where 0 < 8 < 11, for which the system of equations
(y + z) cos 30 = (xyz) sin 30
2c0s 30 25sin30

x sin 30 = y + z

(xyz) sin 30 = (y + 2z) cos 38 + y sin 30

have a solution (xo, yo, zo) with yo zo # 0, is

Q4 23 (3)0 (4) infinite
3 0 3 X 8 2y
210 vyl = [1 + z

The solution of the matrix equation 402 ‘ 4 3y is
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6.0

8.mx

Dx=1,y=3,z=2 (2)x=3,y=2,z=1 @B)x=2,y=3,z=1 @)x=1,y=2,z=3

x x2  1+x°

2x  4x*  1+8x°
3x 9x* 1+27x%°

The total number of distinct x € R for which =10is
1o 21 ()2 (4)3
2r-1 "C. 1
m? —1 2m m+1 "
sin’(m?) sin®(m)  sin®(m-+1) 2.0

Let m be a positive integer & Dr = (0 £ r £ m), then the value of =% is
(1-1 20 32 4)3

Let a, A, g € R. Consider the system of linear equations

ax+2y=A

3X—-2y=§

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

(1) if a = — 3, then the system has infinitely many solutions for all values of A and p
(2) If a # =3, then the system has a a unique solution for all values of A and p

(3) If A + py = 0, the the system has infinitely many solutions for a = -3

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

Comprehension #1 (Q.9to Q.11)

10.

Some special square matrices are defined as follows :

Nilpotent matrix : A square matrix A is said to be nilpotent ( of order 2) if, A2 = O. A square matrix is
said to be nilpotent of order p, if p is the least positive integer such that Ap = O.

Idempotent matrix : A square matrix A is said to be idempotent if, Az = A.

o
e.g. 01 is an idempotent matrix.

Involutory matrix : A square matrix A is said to be involutory if A2 = I, I being the identity matrix.
10

0 1

eg.A= { } is an involutory matrix.

Orthogonal matrix: A square matrix A is said to be an orthogonal matrix if ~ AA'=1=A'A.

If A and B are two square matrices such that AB = A & BA =B, then A & B are

(1) Idempotent matrices (2) Involutory matrices
(3) Orthogonal matrices (4) Nilpotent matrices
0 28 v
a B -y
If the matrix B vl orthogonal, then
1 1 1
M a=+ 2 @) pB=+ V6 @) y=+ V3 (4) all of these
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1 1 3
5 2 6
11. The matrix A= L2 1 3]s
(1) idempotent matrix (2) involutory matrix
(3) nilpotent matrix (4) symmetric matrix

Comprehension # 2 (Q. 12 to 14)

0

L , if U1, Uz, and Us are columns matrices satisfying AU: = 0 , AUz = 0 and

[e]
w

1
2
AUs = { ] . If U is 3 x 3 matrix whose columns are Ui, Uz, Us then answer the following questions

12. The value of |U] is

a3 (2) -3 (3) 3/2 4) 2
13. The sum of the elements of U-1 is
1) -1 20 31 43
3
2
14. The value of [32 0] U 0 is
H H
(1) [5] (2) L2 (3) [4] (4) L2

Comprehension # 3 (Q. 15to 17)
Let a, b and c be three real numbers satisfying

197
8 2 7
[a b C] 737=[000] ........... (E)
15. If the point P(a, b, c), with reference to (E), lies on the plane 2x +y + z = 1, then the value of 7a+ b + C
is
o (2) 12 37 4)6
16. Let w be a solution of xs — 1 = 0 with Im (w) > 0. if a = 2 with b and c satisfying (E), then the value of
3. 1 3
of 4 o4 0 g equal to
(1)-2 (2)2 (33 (4)-3
17. Let b = 6, with a and c satisfying (E). If a and 3 are the roots of the quadratic equation ax. + bx + ¢ = 0,

= (1 1]"
5 (L
then "0 \& BJ g
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(16

()7

~N|®

3) (4) e
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Bl APSP Answers

PART -1
1. (4) 2. (3) 3. 2) 4. (3) 5. (1) 6. (3) 7. 2)
8. (2) 9. (4) 10. 2) 11. 2) 12. 2) 13. (3) 14. (3)

5. (1) 16. (2 17. (3 18 (4 19. (4 20. (3 21. (3
22. (1) 23. (2 24. (3 25, (4 26 (3 2. (2 28 (&
2. (4 30. (3

PART - I
1. Q2 @ 3. Q4 2 5. @) 6. @) 7. )
8. (2,3,4) 9. 1 100 (@ 1. (3 12 () 13. (@ 14 ()

15. (4 16. (1) 17. (2
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